JLTRA-SENSITIVE INSTRUMENTS TO PREDICT EARTHQUAKES 


JUNE 1989 $1.95 
CANADA $2.50 


06 


lastic van, a super-tech performance 
ir, and a new V10 engine 


0 


726597" 6 


Lux One-Fam, 138 Cu Ft, WW Carpet, 


Magnif Liv Spce, 4-Drs, Hi Ceil, Easy 
Commute City/Shppg/Wilderness. New. 


It'S good to find something that rewards 
your investment as handsomely as the new 
Montero 

Consider it just as a 4x4: autornatic-locking 
hubs, 4-wheel drive, and a 3.0-liter, 143 hp, V-6 
powerplant are all standard. They let Montero 
take you out where the Grt Vus are 

In comfort. “Off-road, the Montero handled 
the rough with grace,” reported Motor Trena, 
“courtesy of its independent suspension with 
unequal-length A-arms, torsion bars, and anti- 
roll bar in front and solid axle with coil springs 
in back.” 

But there's no sense in achieving such 
comfort and control off-road, only to feel sorely 
out of place on the highway So the Montero 
Sophisticated suspension system is designed 


to be smooth-riding on the paved roads 
Add the fact that the 4-door Montero provides 
nearly a third more interior cargo space than 
Jeep Cherokee or Isuzu Trooper II, and you'll 
see why Motor Trend ultimately chose it Top 
Buy in the Sport/Utility Class for 1989. 
All this, and so Vry Rsnably Prcd at only $17,099* 
Call 1-800-447-4700 for your nearest 
Mitsubishi Motors dealer. 


jita ocios andeti 


MITSUBISHI ¢ | 
MONTERO z= 


SUDDENLY THE OBVIOUS CHOICE™ M 


Finally, Somebody 
With AIT The Answers. 


Why is the sky blue? How much does Isaac 
Asimov weigh? Why won't my Macintosh 
talk to my laser printer? How do you fold 
fitted sheets? How's the weather up there? 
Who put the bop in the bop-sh-bop-sh-bop? 
Where can I find the best steak in Chicago? 
How much is that doggy in the window? 
How is OS/2 going to affect me? Which 
hard drive is best for me? Will you marry me? 


When you join CompuServe, your include everything from special interest So become a member of Compu- 
computer becomes a communicati * 


01 le: ions forums to electronic mail and fax ser- Serve. Because let's face it, 500,000 heads 
link between you and over 500,000 vices. They let you ask questions (our are better than one. tions? 
iembers. That's more forums, for instance, can sometimes To join CompuServe, see your com- 
than a hali ion different jobs, skills, solve hardware and software problems puter dealer. To order direct or for more 
i of hi fas the manufacturers can), information, call 800 848-8199. 


experiences, interests, senses of humor, ,give i 
hobbies, and interesting peccadillos. answers, and make just abou kind 


tany 
The possibilities are endless. Because of contact you want. (It’s true. We've use 
CompuServes communications services already had several online marriages.) Comp rve 


Muscle subs 
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Car wars 


To battle in the intense world auto- 
motive market, GM launches the 
first mass-produced plastic-body 
van and a world-class sports car, 
and Chrysler introduces a V10. 


Submarine enthusiasts are gearing 
up to compete in the first interna- 

tional human-powered-sub race off 
the coast of Florida at the end of 
the month. Page 126 


First patented in the 1920s, lock- 
ing pliers are the tool of choice for 
jobs in need of intense gripping 
power and a third hand. Now the 
locking-pliers principle is being 
used to create a variety of special- 


purpose tools. Page 134 


Resistant to scratches, burns, 
and stains, new solid surfac- 
ing materials are showing up 
not only as kitchen counter 
tops, but in the form of 
sinks, floor tiles, and oth- 
er preformed shaped 
products as well. 
Page 138 
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speed 
stick 


If you're going to give T10% 
| m speed stick THE WIDE STICK" 


by MENNEN 


Lights: 11 mg ‘‘tar;’ 0.8 mg nicotine—100's: 10 mg "tar; 
0.8 mg nicotine—Kings: 17 mg "'tar;' 1.1 mg nicotine 
av. per cigarette by FTC method. 


SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 


zs Taste the freshest of menthol. 
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What’s News 


Car wars 


Do you remember when European and 
Japanese cars were admired for their 
quality and technological sophistica- 
tion and American cars snubbed for 
their perceived lack of those qualities? 
We've come a long way since then. De- 
troit car makers began pouring big 
bucks into technology a decade or more 
ago, and the results have been spec- 
tacular. We've seen amazing advances 
in such areas as anti-lock braking, elec- 
tronic suspension, four-valve technol- 
ogy, turbocharging, and supercharging. 
And overall quality has improved 
sharply as underlying technological so- 
phistication took giant leaps forward. 

It’s not over. As this month’s cover 
and lead article demonstrate, Ameri- 
can manufacturers have developed a 
highly original way to make a plastic- 
bodied van, an all-out performance car 
that is world class, and an innovative 
V10 engine. This is one war we can 
all appreciate. 


Smart computers 


NASA has begun using advanced com- 
puters with artificial intelligence pro- 
grams to help control space flights. And 
in the nick of time. The space agency 
began developing such techniques in 
the mid-1980s as a cost-cutting tech- 
nique. But now, say the agency’s man- 
agers, they may save the entire pro- 
gram. The problem is that 45 percent 
of NASA's top 2,500 senior and middle 
managers are now eligible for retire- 
ment, 70 percent will be by 1991, and 
they all will be within five years. With 
hundreds or even thousands of control- 
lers with experience going back to the 
Apollo program gone, NASA might not 
have enough experienced engineers to 
run a complex flight. “We have to cap- 
ture the knowledge of Apollo-era vet- 
erans so that two years from now, when 
they’re gone, we can make the same 
quality-of-flight decisions,” says John 
Muratore of the Johnson Space Cen- 
ter in Houston. 

Fortunately, the machines loaded 
with artificial intelligence programs 
appear ready to take over many duties. 
The first occurred several years ago 
when a machine was assigned to watch 
over the pumping of liquid oxygen into 
the space shuttle’s tanks. Its job was 
to decide in case of suspicious readings 
whether there was a real problem or 


something simple, such as a malfunc- 
tioning instrument. A human control- 
ler had previously checked all evidence 
in such a case and made a reasoned 
decision. The computer, it turned out, 
was capable of deciding just as accu- 
rately. Now computers will be moni- 
toring other phases of launch and space 
flight at various places. At the John- 
son Space Center the goal is to reduce 
the present crew of 15 to 18 control- 
lers to between five and seven. And at 
the Jet Propulsion Laboratory, similar 
devices are being prepared to control 
deep-space probes. “The original mo- 
tivation was always cost savings by re- 
placing people,” says Lee B. Holcomb 
of NASA headquarters in Washington. 
“But in virtually every case, what has 
happened is that we've gone on to do 
other things, doing a much more com- 
prehensive job, optimizing and learn- 
ing new things.” 


More diamond coating 


As reported before [“Diamond Power,” 
Sept. '88], and in this space last month, 
tremendous progress has been made 
in coating various materials with pure 
crystalline diamond, which gives the 
coated material valuable new proper- 
ties. Latest advance: A team from the 
University of Houston and the Soreq 
Nuclear Research Center in Yavne, Is- 
rael, has succeeded in coating silicon 
semiconductor wafers with diamond. 

The researchers did it by bombard- 
ing the silicon with a beam of carbon 
atoms with just enough energy to drive 
the carbon atoms somewhat into the 
silicon, where they formed a crystal- 
line diamond coating firmly attached 
to the underlying silicon atoms. 

The resulting material has a num- 
ber of advantages in creating power- 
ful new integrated circuits. First, 
diamond is an extremely effective 
conductor of heat, even better than cop- 
per. This improves cooling efficiency, 
which means a chip can be driven 
harder without overheating. It is also 
one of the most effective insulators 
known, so thinner coats of insulating 
material can be used between conduc- 
tive elements, reducing overall chip 
size and increasing speed. Finally, di- 
amond, though an insulator when 
pure, can be doped with various other 
atoms and so transformed into a semi- 
conductor. Thus it can be used in vari- 
ous ways on the surface of the chip. 
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Profile in quality #10: P © 
Engineering. RU E ‘ 
Shown here is the 3.8 Liter Supercharged engine. | 
It represents sophisticated high performance engineering. 


The Supercharged engine, available in the Ford 
Thunderbird Super Coupe and Mercury Cougar XR-7, 
is one example of Ford’s constant exploration and 
development of new technologies. 

When quality is job I—you don't do it any other way. 


Ford, Mercury, Lincoln, Ford Trucks. 
Our goal is to build the highest quality cars 


and trucks in the world. 


Buckle up—together we can save lives. 


What's News continue 


Experts say that the development could 
lead to a new generation of even more 
powerful computer chips. 


End of the safest reactor 


Sometime about the middle of 1990, 
according to current plans, a novel nu- 
clear reactor, perhaps the world's saf- 
est, will be removed from service. It is 
the high-temperature gas-cooled reac- 
tor at Fort St. Vrain, Colo. [HTGR— 
A Safer Way to Nuclear Power,” Feb. 
"15]. 

The closing is a pity because the gas 
reactor—the country's only one—has 
a lot of advantages. It uses not water 
but helium gas as a coolant. Helium 
operates at a higher temperature, so 
the reactor is more efficient than a 
standard water-cooled reactor and thus 
rejects 30 percent less heat into the en- 
vironment. It uses substantially less 
nuclear fuel than a conventional unit. 
Helium, unlike water, does not become 
radioactive passing through the core, 
80 the reactor exposes plant operators 
to 99 percent less radiation. And it is 
much safer. In case of a loss-of-coolant 
accident, its core heats slowly. In fact, 
itis calculated that it would heat grad- 
ually for about three days to a point of 
equilibrium, at which the fission reac- 
tion would be quenched by the heat. A. 
water-cooled reactor, on the other hand, 
can reach catastrophic temperatures 
in minutes. 

Then why shut it down? A number 
of design problems plus some operat- 
ing errors—none of them involving 
safety—has made it too inefficient to 
justify the cost of keeping it running. 
In the 14 years it has been on-line, the 
unit has run just 14 percent ofthe time, 
compared with a national average of 
60 percent. The biggest problem has 
been the pumps that circulate the he- 
lium coolant. Their bearings are lubri- 
cated with water. But the water kept 
leaking into the coolant, which then 
corroded the graphite core. The pump 
could have been redesigned and rebuilt 
to solve the problem. But engineers 
said never in a leaking incident did it 
ever seem worth the money to make 
such a drastic fix. But over the years 
the leak was responsible for half the 
plant's lost production. "With hind- 
sight, everybody wishes that back in 
"I9 or ealier we would have replaced 
it," says Richard A. Dean, senior vice 
president at General Atomics, the com- 
pany that built the reactor. Hydraulic 
oil leaked in one incident and caused 
a fire. A sodium compound mistakenly 
mixed in a steam supply damaged the 
helium circulating pumps. 

The timing is particularly ironic. In 


L 


this time of near certainty that global 
temperatures are rising because of the 
greenhouse effect, there will be great 
pressure to stop using coal, which now 
generates the majority of the world’s 
electricity, because it also generates a 
lot of carbon dioxide and thus aggra- 
vates the warming trend. Many envi- 
ronmentalists who have opposed nu- 
clear power in the past on safety 
grounds are now saying that because 
it does not generate carbon dioxide, it 
deserves a new look—providing it can 
be made safe enough. At the moment, 
the high-temperature gas-cooled reac- 
tor seems one candidate high on the 
list for that safer reactor. But the Fort 
St. Vrain experience is not a good show- 
case for the technology. “It’s extremely 
disappointing to have to shut down a 
reactor that has everything going for 
it in terms of concept,” says Donald W. 
Warenbourg, manager of nuclear en- 
gineering at Public Service Co. of Col- 
orado, the reactor’s owner. But the 
company says it has put $270 million 
into the plant so far and just can't stand 
the continued financial drain. 


Fresher suds 


Beer has a short shelf life—90 to 120 
days, say the experts. The flavor loss 
is brought about by the oxygen trapped 
during bottling, which gradually oxi- 
dizes some of the ingredients that give 
beer its flavor. 

Now, you will be happy to learn, 
there is a solution. Aquanautics Corp. 
in Alameda, Calif., has been develop- 
ing an artificial gill—a device that can 
extract oxygen from seawater [“Arti- 
ficial Gill,” April]. It uses a molecule 
that does what hemoglobin does in 
your lungs—it attaches itself firmly 
to any oxygen molecule it runs into. 
Aquanautics and Zapata Industries, a 
company that manufactures beer bot- 
tle caps, have announced a joint ven- 
ture. They’re investing $2.5 million in 
a project to develop a beer-bottle cap 
with some of the hemoglobinlike ma- 
terial inside. In place on a beer bottle, 
it will absorb the trapped oxygen, so 
no oxidation and resultant loss of taste 
will occur. It’s a market worth shoot- 
ing at. Some 15 billion beer caps are 
made in the United States each year, 
more than 130 billion worldwide. 
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Summer vacations, weekend cruising with the top down. . . 
reasons why the best names in auto care are on sale now at K mart. 


SALE 


69? 


#WH-225 RADAR 
DETECTOR. 

3-segment LED array, 
low-level signal monitoring— 
alert to pulse signals. 

X & K band monitoring. 


go ..... 
in CT or VA. 


SEALED BEAMS. 

Choice of round or rectangular, high 
or low sealed beams. For 

many cars. 


ca Rcs r=] ON SALE MAY 25 THROUGH JUNE 10 
is AT MOST K MART STORES ACROSS THE U.S.A. 


12-VOLT CAR VAC? 
Compact vac with reusable bag and more. 
Model #9511. 


8" RANDOM ORBIT POLISHER? 
Professional quality. Model #9530. 


“Includes accessory package 


Rubber Queen 


SALE 


16? 


3-IN-1 AIR 
COMPRESSOR. 
Compact, 12 volt, 
220 psi, and spot/ 
emergency light. 


AUDIOVOX. 
ETE dus E 


dT St eee ; AMP760CS GRAPHIC EQUALIZERJ 
a ht E CU BERI ; AMPLIFIER. 40 Watts. Dual LED 
^ power meters. Front/rear fader 
control. CD input control. 


Tig” 


#KP2220A IN-DASH AM/FM 
STEREO/CASSETTE. 

Auto replay, fast forward and 
rewind. Display illumination and 
more. 


SALE 

#KE2022 IN-DASH ETR STEREO| 
CASSETTE WITH AUTO REVERSE. 
15-station presets, locking fast 


forward and rewind, and liquid 
crystal display. 


SALE New! ] 
6 00 
PR 


#9440 SURFACE-MOUNT 3-WAY 
4” SPEAKERS. 

3/4” woofers with dome midrange 
tweeters. 120 watts peak power per 
speaker. Accurate base response. 


|All Automotive Car Radio Antennas. ..40% off regular prices! 


All new sound for cars, trucks, or vans! 


CRUISE OVER TO OUR TAPE DEPT. 
FOR THE LATEST IN TAPES! 


#C-49 3-BAND AM/FM STEREO/ 
CASSETTE SOUND SYSTEM WITH 
SPEAKERS. 6” x 9” coaxial 
speakers. 


#ETR-14 AM/FM STEREO/CASSETTE 
SOUND SYSTEM WITH EQUALIZER 
AND SPEAKERS. Digital LCD AM/FM 
stereo/cassette player with scan, 
seek, push button memory tuning, 
and pair of 5” dual cone speakers. 


JPT1606 6” DUAL CONE SPEAKERS. For 6 1/2” — #CX300 MINI SURFACE-MOUNT COAXIAL TWO-WAY 
5 1/4” mounting. 75 watts peak power per speaker. SPEAKERS. High power 50 watts/pair. 


Key duplicating available for home or vehicle. W E E am A arcane 


VES OU 


$3.00 Rebate! 


“497 


ARMOR ALL BONUS PACK ECONOMY SIZE ARMOR ALL 16 FL. 02. CAR WASH. 
PROTECTANT. 10 fl. oz. at PROTECTANT. Helps protect and 


8 fl. oz. price. beautify. 64 fl. oz. ARMOR ALL ECONOMY SIZE — SALE 


Rebate Limited to Mfr's Stipulation. washes away dirt without 


*Price Before Mfr's $3 Mail-in Rebate. CAR WASH. Concentrated, 397 
stripping wax. 40 fl. oz 


25% "25% xd ips. 
FREE, FRE 


turtle waxurtle W8X turtle wax HEAVY DUTY CLEANER 


POLISHING 
COMPOUND 


AND SCRATCH REMOVER 
SALE 
YOUR CHOICE 


4] 


VELOUR UPHOLSTERY CLEANER AND PROTECTOR, * 
CARPET CLEANER AND PROTECTOR, tt OR VINYL 
FABRIC CLEANER.ttt Protect and clean your 


WHITE POLISHING OR RUBBING 
car interior. 


COMPOUND. Removes scratches, 
1M oz. net wt. 1120 oz. bonus size. ttt18 oz. bonus size cleans, and shines. 10.5 oz. net. wt 


WIRE HUBCAP CLEANER, MAG WHEEL CLEANER, 
OR FACTORY-FINISH MAG WHEEL CLEANER. 


24 oz. net wt. j au] » 
As que SALE RN 
7 


CAMPER AND VAN 97 
EXTENSION BRUSH. 
Extends from 46 to 

65 inches. 


SUNGLASS FOLDING AUTO SHADE. 
Protects dash, seat, and steering wheel 
from sun rays. Choice of designs. 


OSMIC X-TRA WIDE SHADE-18”. 


unt. FUEL 
INJECTOR 
CLEANER 


SUPRA WEAR CONTROL. 8 fl. oz. or 
SUPER CONCENTRATED FUEL INJECTOR CLEANER. 12 fl. oz. 


“397 
OCTANE BOOSTER. 12 fl. oz z XVTTT 


Only at K mart! 


SALE 


SOLAR WINDOW 
FILM. 20 inches x 10 
feet. Mfr. may vary. 


Not sold where prohibited by law. 


MÀ 
Do it yourself and save at K mart. 


p 


Permatex 
- SALE 


47 


FORM-A-GASKET #1 or 
#2 SEALANT. 


THERMOSTATS. 
For many cars & 
It. trucks 


LOCKING GAS CAPS. 
Sizes to fit most cars 
& It. trucks 


ULTRA COPPER HI-TEMP 
GASKET. 


SALE 


2" 


d» AUTOMOTIVE WELDER GLUE. 
All purpose. 


j^, 


SALE = 
97 4 DURKEE ATWOOD ORIGINAL 
FA : d EQUIPMENT QUALITY BELTS. 


Choose from V-belts or special 


SALE 


T 


WINDSHIELD AND GLASS SEALER 
OR SILICONE AUTO SEAL. 
2.8 fl. oz. 


ONE TOUCH GASKET* OR 
WINDSHIELD SAVER REPAIR KIT. 
2.8 fl. oz. *Price Before Mfr's $3 
Mail-in Rebate. Rebate Limited to Mfr's 
Stipulation 


drive belts for many cars and 
light trucks, High cord construc: 
tion designed for less vibration 
and smoother running. 


ull 3-1/2” diameter. 
Both U.S. and metric scales. 
Accessories included 


2a 


#CP7504 INDUCTIVE 
TIMING LIGHT. Clamp-on 
inductive pickup attaches 
fast, saves time. Solid-state 
circuitry. 


im 


SUNTUNE’ 


SALE 


14” 


#CP7603 DWELL TACH. 
Dual rpm scales. For 4-, 6-, 
and 8-cylinder engines. 
0-90 degrees dwell scale. 


CARRY OUT EA. 


GAS-CHARGED RADIAL- 
TUNED SHOCKS. 


B Better control and 
/ comfort with 10- 
stage valving, 
nitrogen gas- 
charged. For 

many U.S. cars. 


SUNTUNE’ 


SALE 


12? 


#CP7825 COMPRESSION 
TESTER. Screw-in type 
tester for accurate readings. 
Full 2-1/2” diameter metal 
case. Both U.S. and metric 
scales. 


SALE 
YOUR CHOICE 


e 


1 1/2" MECHANICAL 
TRIPLE GAUGE. 
Combination water 
temp, amp, and oil 
pressure gauges. 

Two sizes. 


CARRY OUT EA 
HEAVY-DUTY 
SHOCKS. Our most 


economical shock ` 
for many U.S. cars 
and light trucks. 


sunrung 


e 
a 


CARRY OUT PAIR 

AIR ADJUSTABLE 
SHOCKS. Keeps car 
level and eliminates 
bottoming. Sizes for 
many U.S. cars. 


a 


x. 
* 


" 1 
v PPP 
f rererere 
E 
SALE 
YOUR CHOICE 


4 00 
EA. MAGNETIC- 


320 40-CHANNEL pedi 
COMPACT CB OR s Y 
C39 PLUS EMER- SALE | SALE 


MARK II BRUSH. 
SENCLOP RADII Water-powered brush with hose connector. ia" 
Cleans cars, homes, RVs or vans. 


POLY WASH-16 FL. 02. SALE 3! 


"ng 


, SIMUNIZ 


|: ABRASIVE CAR Wi 


FA m 


SOFT PASTE 
LIQUID 


qe aay 
PLATINUM SPARK PLUGS. SIMONIZ 
pu 


Provides extra performance, quick starts, 
smooth acceleration. Sizes for many 
US. cars and light trucks. 

Sold in 4- and 6-packs. Available in most stores. 


NOR-ABRASIVE WAXES. 


Formulated for today’s clear coat finishes 
K MART” ADVERTISED 


7 Choice of 16 fl. oz. liquid, 14 oz. net wt. 
/ I 
Kae tates lag YAL Se soft paste, or 7.5 oz. "Quick Gloss!" 


Sale Event In 
June Magazines 


ON SALE MAY 25 THROUGH JUNE 10 
AT MOST K MART STORES ACROSS THE U.S.A. 


Science Newsfront 


By ARTHUR FISHER 


Dr. B. Stanley Pons (left) and Dr. Mar- 
tin Fleischmann preside over their ex- 


Furor over fusion 


The scientific community is in a major 
tizzy, comparable to the brouhaha that 
erupted over the announcement of 
high-temperature superconductivity 
two years ago. The reason: a series of 
claims for a cheap and simple means 
of achieving sustained nuclear fusion 
at room temperature. 

The claims began in late March. The 
gentlemen in this photo—Dr. B. Stan- 


periment in which heavy water is split 
to facilitate room-temperature fusion. 


ley Pons, chairman of the University 
of Utah’s chemistry department, and 
Dr. Martin Fleischmann of the Univer- 
sity of Southampton in England—an- 
nounced at a press conference in Salt 
Lake City that they had generated fu- 
sion neutrons in a jar. This tempest in 
a teacup, as it were, was produced with 
a simple apparatus, familiar to any 
high-school chemistry student who has 
split water by passing an electric cur- 
rent through it. 


Moreover, the two chemists said they 
are getting up to eight times as much 
energy out as they are putting in, far 
exceeding the energy “break even” that 
has eluded fusion experimenters over 
the course of some 30 years and the 
expenditure of billions of dollars. The 
energy claim, especially, raised not 
only eyebrows but hackles among skep- 
tical workers in the fusion field. 

Few details of the experiment were 
released at the time of the March 23 
press conference, and no report on this 
work had yet been published. This by- 
passing of conventional methods of sci- 
entific disclosure, which would normally 
include publication of a technical pa- 
per in a peer-reviewed journal, contri- 
buted to the sense of dismay and disbe- 
lief felt by many scientists, despite the 
fact that both Pons and Fleischmann are 
respectable researchers, with many 
achievements in electrochemistry. 

The essence of their technique is 
this: Immerse two electrodes, one of 
them, the cathode, made of palladium, 
in a bath of heavy water, or deuterium 
oxide (deuterium is a “heavy” isotope 
of hydrogen). Pass an electric current 
through the liquid, and the heavy wa- 
ter splits into oxygen and deuterium. 
Deuterium collects on the cathode and 
infiltrates the crystalline lattice struc- 
ture of the palladium metal. There, in 
some as yet unexplained way, the deu- 
terium ions approach so closely that 
fusion results, with energy released. 

If the Salt Lake team is right in 
saying “Our indications are that the 
discovery will be relatively easy to 
make into a usable technology for gen- 
erating heat and power . . . ,” theirs will 
be a breakthrough indeed. “The most 
significant discovery since fire,” said 
one expert—and also an obvious Nobel 
candidate. Hydrogen fusion is the ne 
plus ultra of energy sources, intrinsi- 
cally non-polluting (with helium form- 
ing as an end product) and with a 
cheap, replenishable fuel. Sea water 
provides a virtually unlimited pool of 
deuterium; there is enough in one cubic 
foot of sea water to provide the energy 
equivalent of 10 tons of coal. But ever 
since the invention of the hydrogen 
bomb, most physicists have assumed 
that temperatures from 10 million to 
100 million degrees F were required 
to get heavy hydrogen nuclei to fuse. 

One of the exceptions is Steven E. 
Jones of Brigham Young University 
at Provo, Utah. He had been working 

Continued 
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for some years on an approach to cold 
fusion called muon-catalyzed fusion 
(“Cold Fusion,” April '87]. Obviously 
impelled by the Pons-Fleischmann an- 
nouncement, just eight days afterward 
he revealed at a Columbia University 
colloquium that his group had also 
achieved room-temperature fusion. 
Their process also involves splitting 
heavy water electrolytically and in- 
filtrating deuterium into palladium 
(or titanium) where what Jones calls 
“piezonuclear fusion” occurs. 

The big difference: Jones reports an 
energy rele 
smaller than the University of Utah 
group, a more palatable outcome to 
some fusion experts. "That's like the 
difference," Jones said, "between one 
dollar and the national debt." 

Pons and Fleischmann, in a report 
in the April 10 issue of the Journal 
of Electroanalytical Chemistry, state 
that “the bulk of the energy release is 
due to an hitherto unknown nuclear 
process or processes....” 

Meanwhile, dozens of laboratories 
around the world have been attempt- 
ing to replicate both groups’ experi- 
ments, with confusing results. A flur- 
ry of tentative confirmations of some 
parts of the Pons-Fleischmann work 
has come from such places as Texas 
A&M, Moscow University, and Kossuth 
University in Hungary; but these at- 
tempts remain far from conclusive, and 
other major labs such as MIT have had 
no success. As of mid-April, most phys- 
icists remain unconvinced. 

Keep tuned. 


some 10 trillion times | 


The coil of life 


Deoxyribonucleic acid, DNA, has been 
called the master molecule of life. In 
every living thing above the level of a 
virus, the sequence of DN. 
ent units, called nucleotides, dictates 
the genetic makeup of the individual. 
Cracking this genetic code and deter- 
mining DNAs architecture have there- 
fore been among the most ardently 
sought triumphs in biology. The bril- 
liant stroke of Crick and Watson in 
solving the complex double-helical 
structure of the DNA molecule is a 
landmark in science. 

Now for the first time researchers 
at Lawrence Livermore National Lab- 


Taken with a scanning tunneling micro- 
scope, this first-ever picture (left) 
shows an actual coil of unaltered DNA. 
The computer graphic above is an 
isometric projection of the same image. 


oratory (LLNL) and Lawrence Berke- 
ley Laboratory (LBL) have made direct 
images that show the double helix of 
individual strands of native, or unal- 
tered, DNA with unprecedented detail 
The picture in the middle of this 
page, made at a magnification of one 
million times ows an isolated length 
of DNA making a loop over itself. To 
the left is a fragment of DNA. The dou- 
bly coiled structure is clear; the reso- 
lution is good enough to enable the 
researchers to measure distances be- 
tween the coils and to discern struc- 
tural features called major and minor 
grooves. The picture in color at the top 
of the page is a computer-derived iso- 
metric projection of the same DNA 
segment. It shows that the average dis- 
tance between the coils of the helix is 
about 35 angstroms. (There are about 

250 million angstroms to the inch.) 
The first-ever image was made with a 
scanning tunneling microscope, which 
uses a quantum effect called electron 
tunneling to map a surface [“Seeing 
Atoms,” April]. Because the technique 
requires an electrically conducting sur- 
face, earlier STM images of DNA used 
Continued 
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Take this simple IO test: 


For the same price, would you buy an a ie camera 
which only gives you this? 


Youre a genius! 


See how easy it is to raise your 10? enough to be fully automatic, smart enough 
The Pentax IQZoom 60, with it’s motorized to give you great pictures, and even smarter 
zoom lens, gives you multiple choices. From since it costs no more than ordinary cameras. 
wide angle to telephoto and everything Raise the Pentax IOZoom A - 
in between. Even macro for close-up details. and get the pictures you want. 


And of course the IQZoom 60 is smart PENTAX TO Zoom 50 


For best results use Kodacolor Gold. ©1989 Pentax Corp. 


TOUGH ’89 BIG FORD PICKUP- 
AMERICA’S BEST SELLER. 


Americans go with the truck 
leader. For the past 12 years, Ameri- 
cans have chosen tough Ford pickups 
over all others* And they're satisfied 
with their choice — because Ford 


has the highest percentage of repeat 


buyers of any full-size pickup!** 
Last year Ford’s ries pickups 
beat Chevy again by a big margin. 
Ford's built aerodynamic, Hi-Tech 
and tough — even better for 1989! 


BIGGER ENGINE, 


RE TORQUE! 
Ford's pickups offer a bigger stan- 


dard Six — with 10% more 
torque than Chevy. V-8s range 
from most powerful small gas 
V-8 to biggest diesel in any pick- 
up. Only Ford pickups offer four 
multiple-port electronic fuel- 
injected engines. When properly 
equipped, some Fords are rated 
to tow a 12,500-Ib. trailer. 


COMFORT, CAB CHOICE 
Ford offers a complete range 
of cab choices. There's a Regular 
Cab, SuperCab and 4-door Crew 
Cab — with single or dual rear 


wheels. The interiors of all Ford 
cabs are roomy and comfortable.. 


BIGGER CARGO BOX, 
MORE PAYLOAD 


Ford gives you a larger, wider; 
deeper pickup box than Chevy. 


vee... 


On many models, Ford carries 
more maximum payload than 
comparable Chevys. 


AUTOMATIC LOCKING HUBS 
— STANDARD! 

Now on Ford F-150 4x4s! 

Fords also come with standard 
equipment the Chevy C/K doesn't. 
Features like halogen headlamps, 
AM radio with digital clock, and 
four gauge package. 

All big Ford pickups have gas- 
pressurized shocks standard — 
unavailable on any Chevy except 
K1500. Ford was first with rear 
Anti-lock brakes, aerodynamic styl- 
ing, and 4x4 Twin Traction Beam 
independent front suspension. 


g 
5-speed OD transmission 
Gas-pressurized shocks 
Electronic radio & clock 
Full instrumentation 


4x4 pickups: 
1750 to 4295 Ibs 


TRANSFERABLE 
6/60 WARRANTY. 

Covers you and future owners, 
with no transfer cost, on major power- 
train components for 6 years/60,000 
miles. Restrictions and deductible 
apply. Ask your Ford Dealer for a 
copy of this limited warranty. 


BEST-BUILT AMERICAN 
TRUCKS 8 YEARS RUNNING 
Based on an average of owner- 
reported problems in a series of 
surveys of '81-'88 models designed 
and built in North America. At 
Ford, “Quality is Job 1.” 
Now's the time to buy or lease. 
*Based on calendar ye 
reported retail d 
**Based on 1988 Ne 
Buyer Study. 


r manufacturers 
ies through 1988. 
ar And Truck 
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Science Newsfront ........ 


specimens that were heavily “shad- 
owed," or coated with a metal, often a 
gold alloy, which obscured fine detail. 

“We believe our images are the first 
to show native DNA at this resolution," 
says Miquel Salmeron, a materials sci- 
entist who is team leader of the LBL 
group. The imaging team also included 
chemist Thomas Beebe (LLNL); bio- 
physicist Troy Wilson (LLNL); surface 
scientist Frank Ogletree (LBL); elec- 
tronics engineer Joseph Katz (LBL); 
biochemist Rod Balhorn (LLNL); and 
materials scientist Wigbert Siekhaus 
(leader of the LLNL group). 

The scientists avoided the dilemma 
by using a substrate of graphite, which 
isa good conductor, provides a flat sur- 
face, and is chemically unreactive. 
DNA from a calfs thymus gland was 
dissolved in a solution of potassium 
chloride (which kept the twin strands 
of the helix from separating and tan- 
gling), and one drop ofthe solution was 
deposited on the graphite surface. 


Trainees can use this Sandia Labs eye- 
safe laser system to simulate combat 
conditions realistically. 


"M 


This wobble motor is one of the new 
breed of micromachines. It is only seven 
times as wide as a human hair. 


When the liquid evaporated, it left be- 
hind lengths of native DNA molecules. 

The success of this effort means that 
the immense proposed effort to map the 
human genome might be greatly sim- 
plified. As the team writes in a paper 
submitted to the journal Science: 

“We anticipate that the revolution, 


| which the scanning tunneling micro- 


scope and related techniques have 
caused in the field of surface science, 
will shortly be followed by an even 
larger revolution in molecular biology 
and biophysical research.” 


Gotcha!! 

The menacing chap in the photo left 
is a security guard at Sandia Nation- 
al Laboratories, Dennis Cavalier by 
name. He is actually demonstrating a 
laser-equipped system that provides 
realistic counter-terrorist training 
without trainees being exposed to the 
danger of live ammunition. 

Called TESS, for Tactical Engage- 
ment Simulation System, it was de- 
veloped by Sandia researchers for the 
Defense Nuclear Agency for use in the 
United States and other NATO coun- 
tries that are supplied with nuclear 
weapons. TESS uses an eye-safe laser 
attached to a small-arms weapon. The 
laser is activated when a blank round 
is detonated. If the beam strikes an 
individual wearing a special vest and 
headgear equipped with photodetector 
arrays, he hears a tone through a vest- 
mounted emitter and is then hors de 
combat. 

TESS represents an improvement 
over previous laser systems in that it 
can be mounted on a wide variety of 
weapons, including pistols and ma- 
chine guns, Also, it is far more immune 
to electromagnetic interference. 


Tiny wobble motor 


The device seen in the photo above, 
taken with a scanning electron micro- 


scope, has a diameter of only 560 mi- | 


crons (about as wide as seven human 
hairs laid side by side), yet it is up and 
running as a motor at the University 
of Utah Center of Engineering Design. 
It is one of the breed of micromotors 


that promises a whole new technology | 


[^Micromachine Magic,” March]. 

The device is called a wobble motor 
by Dr. Stephen C. Jacobsen, director 
of the center. It consists essentially of 
a tiny rod turning inside the wall of a 
shaft nearly as small. It uses electro- 
static forces resulting from voltages ap- 
plied to the motor walls. By design, the 
rod wobbles slightly as it rolls around 
the inside of the motor, a means of re- 
ducing friction. The wobble rate of one 
prototype is 100,000 rpm. It has com- 
pleted more than two billion revolu- 
tions, shows little wear and, according 
to the center team, “no sign of quitting." 


Footprints in the sands... 


Everyone is familiar with the photo of 
Neil Armstrong's footprint in the dust 
of the moon. That print is still there, 
and so are the other marks imprinted 
on the lunar surface by the Apollo 
astronauts. James R. Arnold of the 
University of California, San Diego, 
calculates that they may still be evi- 
dent for another half million years. 

Arnold is a cosmochemist—a special- 
ist in the effects of cosmic rays on 
materials. He is director of the Cal- 
ifornia Space Institute at UCSD. Ar- 
nold and his colleagues have developed 
the means to estimate the rate of ero- 
sion and turnover of lunar rocks and 
soil through studies of the surface sam- 
ples retrieved by six Apollo missions. 

"The moon is a quiet place," Arnold 
notes, "lacking an atmosphere and 
therefore free of wind and rain." But 
that leaves the satellite unshielded 
from cosmic rays, which abrade the 
surface and will eventually erase the 
footprints. 

"We've learned a lot about the his- 
tory of the sun and moon and both 
solar and galactic cosmic rays from 
Apollo," Arnold says, "but we've barely 
scratched the surface in our under- 
standing of the formation and evolu- 
tion of the sun and moon." 

One important step in improving 
this understanding would be a moon 
landing near a relatively recent cra- 
ter, only about 100 million years old, 
such as Copernicus and Tycho. 

*With the techniques we've worked 
out from Apollo,” he says, “we think 
we can measure how long it will take 
these fresh craters to degrade and dis- 
appear. And that... bears directly on 
the evolution of the solar system.” Isl 
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THE ARMY RESERVE' Gi BILL 
CAN MAKE YOU A PART-TIME SOLDIER 
AND A FULLTIME STUDENT. 


A part-time job in the Army Reserve is a smart 
way to work your way through college. Because the Army 
Reserve has its own GI Bill, and if you qualify, you can 
receive up to $5,040 for college, while you attend college 

But the GI Bill isn't the only valuable thing about 
being an Army Reservist. You'll also be paid for training 
in one of over 300 skills. 

In addition, you'll earn at least $1,870 a year for 
serving two days a month (usually on weekends) at your 
local Army Reserve Center, and attending two weeks of 


annual training. And if you take out a student loan, you 
may qualify for a program that can help you repay it. 

With the GI Bill to help with tuition, and your 
monthly Army Reserve salary to help with other 
expenses, you could earn over $16,000 for college in one 
enlistment 

If youd like to know more about taking the Army 
Reserve's GI Bill to college BE ALLYOU CAN BE. 


nons" ARMY RESERVE 


Electronics Newsfront 


By WILLIAM J. HAWKINS with David Scott in London 


CT2 cordless phones don't st 
—they work in public areas equipped 


Ring up anywhere 


British Telecom has a cordless phone 


street. It communicates with the pub- 
lie phone system via future “Phone- 
point” networks, which act as the 


phone's base while you're at rail st 
tions, airports, and shopping center: 
Such networks should be less expen- 
sive than cellular services, and calls will 
cost little more than from pay phones. 

With a 200-meter range, CT2 could 
also replace cabling to phone exten- 
sions in business or industrial situa- 
tions: Up to four handsets can be linked 


AutoKey connects between 
your present keyboard and 
the computer. Up to 400 
multiple-key commands 
for any program can be 
stored for one-touch 
operation. 
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with a Phonepoint network. The s; 
will soon be available in Britain. 


toasingle base module. Similarly, this 
phone concept could eliminate costly 
temporary wiring at exhibitions. And 
compact units would improve on pocket 
pagers carried by doctors, enabling 
them to take calls wherever they are. 

The British system is based on digi- 
tal technology instead of the usual 
analog. For each call, the phone auto- 
matically cycles through 40 channels 
(864 to 868 megahertz), locking onto 
the first one available. Called FDMA 
(frequency division multiple access), 


the selection process avoids the com- 
mon problem of cross-talk interference 
and at the same time gives privacy as 
well as excellent speech quality. 

CT2 will be available in two years 
for an anticipated price of 150 pounds 
Sterling ($275) for the base unit and 
handset. British Telecom International 
Products Division, 17-19 Rochester 
Row, London SW1P 1LA, England. 


One-touch commands 


With AutoKey 20/20 connected be- 
tween your present keyboard and com- 
puter as shown below, you can store 
up to 8,000 key strokes and activate 
up to 20 of them at a time by pressing 
one key. The add-on device attaches to 
the top of a PC keyboard. Flip-over 
cards let you label each of its keys for 
a variety of jobs. It's $289 from Mextel 
Inc., 159 Beeline Dr., Bensenville, Ill 
60106. 


Two to watch 


Two controversial audio-video subjects 
recently came back to life. 

In audio: DATs might—finally— 
start flowing into the United States if 
record companies agree to a new anti- 
pirating technique that lets you copy 
a CD one time only. 

For video: A dual VCR is scheduled 
to be available late this year from Go- 
Video Inc. The $1,000 machine lets you 
record on one cassette while you're 
watching another or copy prerecorded 
video tapes. However, according to the 
company, the dual deck will not dupli- 
cate prerecorded movies with copy pro- 
tection. A similar system that copied 
between VHS and 8mm cassettes was 
shown by Samsung some time ago. The 
unit never made it to store shelves be- 
cause of potential copyright problems 
over duplicating movies. u: 
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Oniy one camera'can predict the future, 


MAXXUM70001I 


ONLY FROM THE MIND OF MINOLTA 


Maxxum 7000/'s Predictive Autofocus knows where 
your subject will be before it gets there. 


It's a sure thing. The best way 
to capture a race, or any other fast- 
moving action, is with the new 
Maxxum” 70004. With three major 
advances in autofocusing technology 
it's way ahead of the field. 

First, Predictive Autofocus calcu- 
lates the speed and direction of your 
subject until the instant you release 
the shutter. Second, the widest focus- 
ing area—as much as 12 times 
wider than other S| 


S——means your 


main subject can be off-center and 
still be in perfect focus. And third, 
Maxxum 7000/ is the fastest auto- 
focus camera in the world. 

This Maxxum's your best bet for 
other reasons, too. "Intelligent" 
auto-exposure, optional Creative 
Expansion Cards and five new ultra- 
compact zoom lenses, to name a few. 

Which is why it's also safe to 
predict that theres a Maxxum 7000£ 


in your future. 


MINOLTA. 
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Automotive Newsfront 


By DAN McCOSH Detroit Editor with Timothy O. Bakke in Palm Springs, Calif., David Scott in France, 
Don Sherman in Hawaii, and Brian Nadel in New York 


Off-road in style 


If you're not intimidated by single-digit 
fuel-economy numbers and occasion- 
ally feel the need to leave the inter- 
state to take a romp across country in 
a $100,000-plus luxury car, then Veh- 
ma International’s Torrero could be 
just for you. With a 4,900-pound curb 
weight and an all-aluminum 8.1-liter 
V8 that produces 532 horsepower, this 
behemoth on wheels flies in the face 
of fuel efficiency and traditional lux- 
ury cars. But this sports/luxury all- 
terrain vehicle—said to be capable of 
150 mph—was just wild enough to 
stand out among the numerous con- 
cept cars shown at this year’s auto 
shows. 

Power takeoff for the front axle in 
the Torrero’s full-time four-wheel drive 
is via a transfer case mounted at the 
rear axle, which requires an additional 
drive shaft to transmit power forward. 
This mechanical arrangement places 
additional weight rearward, helping to 
balance the front-heavy four-wheel- 
drive vehicle. 

The car’s reinforced composite body 
panels, which act as load-bearing mem- 
bers of the structure, are attached to a 
steel-tubing-perimeter space frame. 
The 90-degree double-overhead-cam 
V8 engine has four-valve-per-cylinder 


combustion chambers fired by dual 
spark plugs, all of which contribute to 
its prodigious 568 pound-feet of torque 
rating. 

The interior features a full array of 
electronic conveniences, including 
satellite navigation. Pivoting front 
seats—unusual in a four-passenger 
car—allow a passenger access to the 
rear while the luxo-sport-utility vehi- 
cle is underway. 

The goal of the Torrero is to demon- 
strate the capabilities of Ontario, Ca- 
nada-based Vehma International, a 
subsidiary of Magna International, to 
design and build finished cars. Vehma 


is one of a growing number of inde- 


A carrousel of switches centralizes con- 
trol of the stereo in one easy to reach 
location. The cellular phone at right op- 
erates hands-free. 


The Torrero four-wheel-drive off-road lux- 
ury vehicle by Vehma International with 
its mammouth 8.1-liter V8 engine shows 
what is possible when a sport utility vehi- 
cle goes upscale. 


pendent engineering companies pro- 
ducing specialty cars for Detroit manu- 
facturers, and is now poised to make 
limited-volume production runs. Veh- 
ma executives say they are studying 
plans to produce the Torrero in the 
1992-’93 model years. 


Electronic clutter? 


The proliferation of automotive elec- 
tronic systems promises to take over 
the instrument panel and crowd inte- 
rior space for driver and passengers. 
In an effort to solve the problem of in- 
stalling a car radio, cassette player, 
compact-disc audio and video player, 
12 loudspeakers, audio equalizer, color 
television, navigation system, cellular 
telephone, personal computer, and fac- 
simile machine, Philips and Interna- 
tional Automotive Design unveiled the 
Royale concept car, a rolling electron- 
ics candy store. 

The key element is a Lazy-Susan re- 
volving keyboard that consolidates all 
the switches into one location. Even 
so, every nook and cranny of the car 
has some kind of switch, dial, or key 
pad—ensuring that wherever you lean 
or whatever you touch, you will inevi- 
tably turn something on. In fact the 
only item that does not require the 
driver’s touch is the hands-free cellu- 

Continued 
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y 
How to protect yourself. 


Atthougn nine different errors have been 
documented for traffic radar, the most common 
source of wrongful tickets is mistaken identity. 

It's hard to believe, but traffic radar does 
not identify which vehicle is responsible for the 
speed being displayed. It shows only a speed 
number and nothing else. The radar operator 
must decide who is to blame. 

How radar works 

The radar gun is aimed at traffic and it 
transmits a beam of invisible radar waves, Each 
moving object within range reflects these invisible 
waves back to the radar gun. Using the Doppler 
principle, the radar calculates speed from the 
reflected waves. 

Traffic radar Is blind 

Traffic radar works differently from military, 
air-traffic-control, and weather radars. The others 
use rotating dish antennas in order to track many 
objects simultaneously. 

Traffic radar uses a far smaller, far cheaper, 
gun-shaped antenna. This simplification requires 
traffic radar to ignore all reflections but the 
strongest. The number displayed is speed 
calculated from the strongest reflection. 

The best guess 

Remember, these reflections are invisible. 
Truck reflections can be ten times stronger than 
car reflections. How can the operator know for 
sure which vehicle is responsible for the number? 

The truth is, he can't be sure in many cases. 
The result is mistaken identity. You can be ticketed 
for somebody else's reflection. 


Self defense 

The only way to defend yourself against 
these wrongful tickets is to know when radar is 
operating near you. Others agree with this 
method. In his verdict upholding a citizen's right 
to use a radar detector, Judge Joseph Ryan, 
Superior Court, District of Columbia, wrote: 

“If government seeks to use clandestine 
and furtive methods to monitor citizen actions, 
it can ill afford to complain should the citizen 
insist on a method to effect his right to know he 
is under such surveillance.” 

We can help 

We specialize in radar warning. And Escort 
and Passport do far more than simply find radar. 
Upon radar contact, the alert lamp responds 
and the meter shows radar signal strength. At 
the same time, you will hear an audio warning 
—pulsing slowly when the radar is weak, quicker 
as it strengthens, then constant as you approach 
close range. When you know exactly how strong 
the radar waves are, you'll know when the radar 
unit is near enough to actually have you under 
surveillance. 

Expert's Cholce 

Escort and Passport are the most effective 
radar-warning instruments available. But don't 
take our word for it. Car and Driver, Popular 
Mechanics and Roundel magazines have each 
published independent tests of radar detectors. 
And each gave us the highest ratings. Just call us 
toll-free and we'll send reprints of the complete 
tests, not just excerpts or quotes. 


Since radar displays only one number, the operator has the responsibility to decide which vehicle is being clocked 


We're as close as your phone 

We sell directly to you, and we guarantee 
your satisfaction. If you're not entirely satisfied 
within 30 days, return your purchase. We'll refund 
your money and shipping costs. 

To order, call toll-free. Orders in by 6:00 pm 
eastern time go out the same day by UPS and 
we pay the shipping. Overnight delivery is guar- 
anteed by Federal Express for only $10 extra. 

Call now, and the best defense against 
wrongful tickets can be in your car tomorrow. 


Order Today 
Toll Free 1-800-543-1608 


(Call 8am-midnight, 7 days a week) 


Ex 
REMANON. 


By mail send to address below. All orders 
processed immediately. Prices slightly 
higher for Canadian shipments. 


PASSPORT 


Pocket-Size Radar Protection $295 
(Ohio residents add $17.70 sales tax) 


ESCORT 


RADAR WARNING RECEIVER 
ae 


The Classic of Radar Warning $245 
(Ohio residents add $14.70 sales tax) 


Cincinnati Microwave 
Department 601669 
One Microwave Plaza 
Cincinnati, Ohio 45249 


€ 1989 CMI 


For our free engineering report "TRAFFIC RADAR: How it works, and why it gets wrong readings; call us toll free 1-800-543-1608. 


WHY AMER 
A CHANGE OF HI 


RTSIDE. MORE V6 POWER Thats how hot n juicy Chevy Sportside is. 
The swept-back looks alone can incite your 
glands to riot. 

Theres much more, of course. Theres the 
standard Vortec V6. Bristling with fuel-injected 
aggressiveness. More standard half-ton 
power than Ford. 


Rma. 


Lets get ittogether.. buckle up. 


A'S HAVING 
ART IN PICKUPS. 


If you want even more force (and you 
might, you might) get the available 350 V8. 

; The Getrag-licensed 5-speed manual trans- 
mission with overdrive is standard. So is the 
sporty stepside box. 

See the Chevy Sportside at your Chevy deal- 
et. In either 2- or'4-wheel drive. And you'll 


see why Americas having a serious change of 
heart about ordinary-looking, outdated pickups. 
Chevy Sportside, now with new 3-year/50,000-mile Bumper to 
Bumper Plus Warranty. See your Chevrolet dealer for terms of this 

new limited warranty. 


Chevrolet, Chevy, Sportside and the Chevrolet emblem are registered trademarks of 
GM Corp. ©1988 GM Corp. All Rights Reserved. 


©1988 The Coca-Cola Company. "Coca-Cola", "Coke" and "The Dynamic Ribbon 
Device” are registered trademarks of The Coca-Cola Company. 
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lar phone, mounted next to the switch- 
ing carrousel. 


Roaring Reatta 


Buick’s sleek Reatta sport coupe al- 
ways promised more than it delivered. 
Buick intended the car to be a kind of 
sports/luxury hybrid with more em- 
phasis placed on creature comfort than 
on performance. 

Lately, Buick engineers have built 
a 3.8-liter V6 turbocharger-powered 
car that stuffs 245 hp and 300 lb.-ft. of 
torque under the Reatta’s shapely hood. 
The engine is similar, but not identi- 
cal, to the turbo V6 on the discontinued 
Buick Regal Grand National. Buick 
claims a top speed of 150 mph for the 
specially prepared Reatta, with 0-to- 
60-mph times under six seconds. 

All of this would have made for an 
exciting drive. But as I waited my turn 
at the Phoenix International Raceway, 
a dust cloud in the distance and the 
sound of running feet announced the 
end of testing as the only prototype in 
existence spun into the wall, ending 
any hope of driving impressions. 


Future lights 


A new system of pivoting a foglight’s 
beam to follow a corner was shown by 
Japan's Koito Corp. at the Society of 
Automotive Engineers' annual conven- 
tion in Detroit. A small reflector be- 
hind the filament in the foglight ro- 
tates in response to an angle-sensing 
device on the steering wheel. This sys- 
tem directs the beam of light to where 
the car is headed, enhancing illumi- 
nation and safety. 


Anti anti-lock brakes 


Engineers at Armstrong Tire Co. have 
found that by replacing standard tires 
with oversized custom wheels and tires, 
the rear-wheel anti-lock braking sys- 
tem on many late-model domestic pick- 
up trucks can be neutralized. They 
warn that increasing the outer diam- 
eter of the rear tires by more than 15 
percent will send an errant speed sig- 
nal to the control computer that will 
nullify rear-wheel ABS. 


Modules to come 


The Ford project team leader who is 
credited with creating the upcoming 
modular-truck program has been re- 
cruited by Chrysler to run its Liberty 
car project. That means both compa- 
nies are seriously looking at the pos- 
sibilities of this new approach to 
making automobiles. Ford's program 


is expected to produce a new line of 
pickups, vans, and sport-utility vehi- 
cles that can be built from a common 
chassis with so-called “modules.” 
Chrysler is now likely to attempt the 
same sort of mixing and matching 
modules to produce passenger cars. 

Although it's primarily a way to re- 
duce manufacturing costs, modular 
construction also should increase an 
auto maker's ability to make low-vol- 
ume special-interest vehicles. 


Bronco lit 


Ford will introduce its larger four-door 
Bronco II midway into the 1990 model 
year, according to company sources. 
The sport utility vehicle will be longer, 


mn of the ing Wheel & 


The turbocharged Buick 
Reatta takes a few fast 
laps at its 150-mph top 
speed on the high-banked 
oval track. The Garrett- 


turbo-equipped 3.8-liter V6 
(see detail left) is rated at 
245 horsepower and 300 
lb.-ft. of torque. 


wider, and have a lower center of grav- 
ity for enhanced stability. Power will 
come from an enlarged version of Ford's 
2.9-liter V6 engine that will report- 
edly produce in excess of 200 lb.-ft. of 
torque. 


Value leader? 


Hyundai Motor America has chosen a 
tough market to break into with its 
new Sonata model. The family-size 
sedan category has no shortage of com- 
petent cars, with the Honda Accord, 
Toyota Camry, Mazda 626, Chrysler 
Spirit/Acclaim, Chevrolet Corsica, and 
Ford Tempo, to name just a few. How 
will the Sonata survive amid such com- 

Continued 
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With input provided from a steering-wheel sensor, steerable foglights turn in 
concert with the steering wheel for better visibility. 
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THE FINEST PONTOON |... CRUISER IN THE WORLD 


This is the king of the pontoons. The elegant 
new Sanpan ROYALE. A big 26' pontoon 
cruiser with luxury features such as, TV, gas 
grill, porta potti, stack stereo system, bever- 
age dispenser — in addition to a lifetime deck 
warranty. 

What you expect to be options become 
Standard on the Sanpan ROYALE . The bever- 
age serving area has four dispensers so that 
you need only press a button and drinks are 
served. Below the dispenser is a 2.3 cubic 
foot ice box. Plus a storage area in front of 
the helm for additional drinks and food for 


spotlight are at your fingertips next to the 
chromed pilot's tilt wheel. 

Comforts surround you in the L-shaped 
rear lounge and table. The rich upholstery is 
hand-sewn, pleated and rolled. With both 
interior lighting and lights inside the seating 
area. And — when you want to change into 
a swimsuit. there's a spacious changing 
room with a porta potti and bi-fold doors for 
privacy. 

From the built-in TV area under the 12’ 
aluminum canopy to the luxurious marine 
Carpeting, this is top to bottom the most 


the gas grill on the bow. deluxe pontoon cruiser on the water. With 26' long and 22" 

The fully instrumented, lighted command center has an AM/FM ^ diameter pontoons, you can cruise with up to 115 H.P. and as many 
Cassette stack stereo systern with clock and four speakers. Plus as 15 on board. This is the “king of pontoons”. The Sanpan 
compass and depth finder. The binnacle mount control and ROYALE. 2 feet longer. Years ahead of any other. 


SANPAN ROYALE * SANPAN EXECUTIVE * AQUA PATIO * SWEETWATER Il © SWEETWATER! * SEA RYDER 


SONIA 
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> GODFREY MARINE 22757 county Road 14, Elkhart, IN 46516 219-522-8381 FAX 219-522-512 


WRITE NOW FOR A COPY OF COLORFUL 1989 CATALOG AND THE NAME OF YOUR NEAREST DEALER. 
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petition? Hyundai is betting on value. 

With a base price of $9,695 and a 
high level of standard features, the 
184.3-inch-long Hyundai Sonata deliv- 
ers a lot of car for the money: It boasts 
the lowest price per cubic foot of inte- 
riorroom in its class. POPULAR SCIENCE 
Senior Editor Tim Bakke tested an 
early model in Palm Springs, Calif., 
recently and found the front-wheel- 
drive Sonata roomy and comfortable 
enough to carry four or five adults. The 
car is powered by a 12-valve 2.4-liter 
four-cylinder engine equipped with fuel 
injection that delivers 110 hp and 138 
lb.-ft. of torque. Bakke says the sedan's 
performance is acceptable, but by no 
means spirited. MacPherson struts up 
front and a three-link torsion axle in 
the rear provide a cushy ride that tends 
to roll too much on hard cornering. 
A five-speed manual transmission is 
standard, however Hyundai says it is 
expecting to sell upwards of 85 percent 
of its 80,000-unit production run with 
an electronically controlled four-speed 
automatic transmission. The Sonata, 
with its body-colored Xenoy plastic 
bumpers, has a smooth, contemporary 
look that perhaps blends in a little too 
well with its competition. And if you 
see a car that looks like the Sonata at 


your local Jeep-Eagle dealer, 
don’t be surprised: Hyundai 
is supplying Chrysler with 
30,000 units a year. 


Mini Fiesta 


The all-new Ford of Europe 
Fiesta leapfrogs rival super- 
mini cars like the Volkswag- 
en Polo, Peugeot 205, and 
Citréen AX. The Fiesta does 
this with more passenger and 
luggage space, and new en- 
gine technology. 

The Fiesta offers a choice 
of five gasoline engines with 
displacement ranging from 
1.0 to 1.6 liters. All five are 
fired by Ford’s new distribu- 
torless ignition system, which 
controls timing by a computer 
based on inputs from a Hall- 
effect magnetic sensor that re- 
sponds to a toothed wheel on 
the front of the engine’s flywheel. The 
sensor (see detail) generates a string 
of pulses punctuated by a distinctive 
reference mark for every revolution 
from which the engine control com- 
puter calculates the crankshaft and 
piston position. With additional infor- 


Hyundai engineers have applied what 
they learned in making economy sub- 


Slated as the high-performance replace- 
ment for the Chevrolet Monte Carlo, 


compacts to produce the Sonata, the 
company’s largest car to date. 


PHOTO BY HIDDEN IMAGE 


this 1990 Lumina SS coupe was caught 
during prototype testing. 


FLYWHEEL 


The five engines available on the 1989 European 
Ford Fiesta feature a distributorless ignition 
with Hall-effect magnetic sensor (inset). Pairs of 
cylinders share a spark coil. 


mation about engine speed and load 
plus air and coolant temperature, the 
engine control computer optimizes ig- 
nition timing from a three-dimensional 
map of 256 calibration points that is 
stored in its memory. 

Cylinders are paired, sharing a com- 
mon spark coil. While one ignites the 
air-gas mixture, the other fires harm- 
lessly on the exhaust stroke of the 
mated cylinder. The ignition system has 
no moving parts to break or move out 
of adjustment, so each engine can be 
timed and set for life, Ford claims. 

Built on an extended 96-inch wheel- 
base chassis and widened track, the up- 
graded baby hatchback squeezes more 
leg and shoulder room into a package 
that is less than four inches longer 
than the car it replaces. The retooled 
Fiesta has a slippery-wedge profile that 
reduces aerodynamic drag and has 10 
percent more glass area. 

“The stretched wheelbase and an up- 
dated rear suspension with coil-spring- 
mounted trailing arms, joined by a 
torsion beam gives the Fiesta a lead 
in both ride comfort and seating room,” 
reports European Editor David Scott 
after a 200-mile test drive in southern 
France. “The Fiesta is solid and quiet, 
and the chassis rigidity shows up in 
reassuring handling. But the trade-off 
is added weight that takes the edge off 
the car’s performance.” 


GM airbags 


General Motors is following the lead 
of Chrysler and Ford in equipping cars 
with driver-side air bags. GM officials 
say that in 1990 500,000 cars will have 
air bags. 
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Datapros Best Copiers of theYear: 


This year, 
find usin 


]. Xerox 
2. Xerox 
3, Xerox 


youll 


all the 


best places. 


In a recent study, the leading publishers 
of computer and automated office sys- 
tems information compared 74 copiers 
for speed, ease of use, and copy quality. 
We thought you might be inter- 
ested in the results. 
First place to the Xerox 1090 


copier. Second place to the Xerox 5028, 


and third to the Xerox 1065. 

Naturally, we were pleased to 
see such a wide range of Xerox copiers 
make the list. But we weren’t particu- 
larly surprised. After all, Team Xerox 
has always set the standard in copy 


quality, productivity, and ease of use. 

That’s what makes our copiers 
the best in the business. And, of course, 
they’re backed by the best service and 
support in the business. 

But don’t expect us to rest on 
our laurels. 

Because somebody’s always 
trying to catch up with us. 

For more information about 
Xerox copiers, call 1-800-TEAM-XRX, 
Ext. 1010. 


I'd like to learn more about Xerox copiers. 
O Please send me more information about Xerox copiers. 
O Please have a sales representative contact me. 


Send this coupon to: 
Xerox Corporation, PO. Box 24, Rochester, NY 14692 


NAME Piew TITLE 


COMPANY 
ADDRESS 


CY —— 04639 — SINE ——ZP 
Or call 1-800-TEAM-XRX, Ext. 1010 
(1-800-832-6979, Ext. 1010.) 


Vd 1090. 5028. 1065 are trademarks of XEROX CORPORATION, 


XERO) 
*Datapro's 1988 Hands-on Copier Evaluation. 


By V. Elaine Gilmore 


Home Newsfront - 


Whether you're remodeling a room, adding a wing, or planning your dream house, 
the Home & Remodeling Kit has all the components to noodle out the floor plan 
then build to scale. Model dog (included) never needs walking. 


Planning something big? 


Architects usually make a model of a 
project pretty early in the design stage. 
Next time you're plotting an addition 
or remodeling a room—or if you're get- 
ting serious about that new house— 
you can do the same. No special skills 
are required when you start with a kit. 

The Home & Remodeling Kit in- 
cludes two floor-plan grids, one of card- 
board and one of clear plastic (which 
you can place over existing blueprints 
if you're remodeling an interior). 


When you're satisfied with your floor 
plan, you build a 3-D model. For that 
the kit contains scale building mate- 
rials: brick, stone, clapboard, shingles, 
windows, doors, and skylights. For 
designing the interior, you're provided 
with cut-and-fold furniture, kitchen 
cabinets and appliances, and bath fix- 
tures. All components are made to the 
standard scale of 1⁄4 inch to the foot. 

Architectural designer Dan Reif cre- 
ated the kit, which is sold by Design 
Works, Inc. (11 Hitching Post Rd., Am- 
herst, Mass. 01002). Price: $39.80. 


A single blow with a crowbar makes a hole in standard window glass (left). But 


with Saflex safety glass (right) a would-be intruder has to strike repeatedly to 
make an opening. And burglars don't like such delays. 


Gas under glass 


One way to make sealed double-glazed 
windows more energy efficient is to re- 
move the air between the two panes 
and replace it with argon gas. Such 
windows have been available in Europe 
(and a few in this country) for years, 
but some skeptics have questioned 
whether the seal can be made good 
enough to keep in the argon (a clear, 
dense, odorless gas) and keep out the 
air. 

“Why should people pay more for 
argon-filled windows if a few years 
down the pike they may have air-filled 
windows?" was the critical question. 

Now— while asserting that the ar- 
gon will indeed stay in—several win- 
dow manufacturers have silenced the 
skeptics in an irrefutable way: They're 
selling argon-filled windows at no extra 
cost. 

Specifically, the deal applies only to 
low-emissivity windows—the ones 
with a transparent, radiant-heat-re- 
flective coat on one glass surface. So 
far, Marvin and Andersen have an- 
nounced that all of their low-E win- 
dows will now be filled with the gas. 
And Velux is filling all its low-E sky- 
lights with argon. The result is win- 
dows with an insulation rating of about 
R-4. (Low-E glass with air rates around 
R-3, and standard sealed double glaz- 
ing rates about an R-2.) 


Glass with inner strength 


Safety glass, such as that used in car 
windshields, tends to stay intact when 
it breaks because it is actually two 
sheets of glass laminated to an inner 
layer of polyvinyl butyral, a tough, 
elastic plastic film. 

Now Monsanto Chemical Co., the 
world's premier producer of polyvinyl 
butyral, has developed laminated safe- 
ty glass for residential windows. In a 
double-glazed unit, having safety glass 
as the outer pane is expected to raise 
the price of a window anywhere from 
15 to 20 percent. 

Why pay more? To deter burglars, 
says Monsanto. Because safety glass 
stays intact when it breaks, an in- 
truder would have to strike repeatedly 
to gain entry through it. That means 
more noise and more time. According to 
Monsanto, a recent National Sheriffs 
Association survey indicates that if a 
burglar cannot gain entry within four 

Continued 
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7527 IN REBATES 
OUGHT TO GET 


g YOUR 
ATTENTION.” 


—Chuck Yeager 
AC-Delco rebates give you seven great reasons for giving your car 


a good going over this spring. And between May 10 and July 16, 1989, you can get 
back up to $27 in all—on the full line of AC-Delco products listed below. 


Of course, it always pays to use AC-Delco parts. They're designed specifically 


for your car. They're made for longer life, and backed by nationwide warranties.* 
So get in tune with AC-Delcos big spring rebates. 


For your nearest AC-Delco retailer, give me a call at 1-800-AC-Delco. 


IC-DELCO. 
HEY DON'T JUST FIT. THEY MATCH. 


Le 
SE 


NERAL MOTORS CORPORATION 


AC-Delco distributor for 


StL GASKET. TIGHTEN 2/ 
AFTER GASKET CONTACT. 
CHECK FNR | FAKS. MADE 
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minutes, he most likely will give up. 

In addition to its burglar deterrence, 
Saflex Home Security Glass is claimed 
to reduce noise transmission, filter 
out ultraviolet rays (the culprits in 
fabric fading), and reduce the risk 
of injury if someone crashes into it. 
Monsanto will sell Saflex to window 
manufacturers. 


Solid-timber innovations 


The leftover centers of logs used to 
make plywood are called “peeler cores.” 
They’re usually sold as landscaping 
timbers or flaked to form chip board. 
But Robert Veech, a Long Island, N.Y., 
school teacher, had another idea: He 
developed and patented a building 
system that uses these slender logs 
(they're 3v» by 5 inches) to form the 
walls of post-and-beam houses (see 
drawing). Now he's selling kits de- 
signed for the owner-builder. A kit for 
a 1,395-square-foot house (shell only) 
sells for $18,000, f.o.b. Stamford, N.Y. 
Tree Core Homes, 11 Yates Ave., C 
mack, N.Y. 11725. 

Homes made of real full-size lo, 
now be assembled with clever f. 
ers that resemble those utilized in 


‘Tree Core houses use splines to link the 
solid-wood "peeler-core" walls to the 
-and-beam structure. Splines and 
nails fasten peeler cores to each other. 


knockdown furniture. AmerLink, a 
leading manufacturer of log and con- 
ventional home kits, has come up with 
TimbrBlox connectors, “designed to 
make log homes snap together,” says 


The beauty of 


Thompson's Wood Protector 
is the way it protects p 
the beauty of wood. 4 


Thompsons" Wood Protector has a 
unique way of keeping your house beau- 
tiful, no matter how ugly the weather. 

In fact, that unique way is really three 
ways. Thompson's protects against mold 
and mildew, water damage, and helps 
prevent fading and greying. Whats more, 
Thompsons crystal clear waterproofing 


protection even gets better with age. 
With just one coat, your wood can have 
alonger life expectancy than you 

ever expected. 


ri "^e 


Powerful water- 


No spikes, screws, or bolts are needed 
to build an AmerLink log house. This 
new fastener pulls the logs together 
with a half turn of a special ratchet tool. 


the company. Shown in the drawing (up- 
per right) is the corner fastener; a sim- 
ilar fastener handles butt joints; and 
a threaded, T-nut-like connector at- 
taches one log to another in a stack. 


AmerLink, Box 669, Brattleboro, N.C. 
27809. 

Radiant barriers shine 
Radiant barriers, essentially sheets of 
reinforced aluminum foil, have been 
shown to block thermal (far infrared) 
radiation effectively when properly in- 
stalled in attics, and thus reduce the 
cooling needs of a house [“Foiling the 
Summer Sun," Aug. '86]. 

But because the shiny side must face 
an air space to work, experts have won- 
dered whether they do any good if dust 
is able to accumulate on them and cov- 
er the surface. Now researchers at the 
Tennessee Valley Authority have some 
(at least preliminary) answers. 

They installed a radiant barrier over 
horizontally placed fiberglass insula- 
tion and sprinkled a special test dust 
over the shiny foil. Then they 
heat transmission through the ceiling 
and compared that with similar mea- 
surements when no radiant barrier 
was used. 

The result: The dirty foil was con- 
siderably better than no foil at all, re- 
ducing heat transmission by a daily 
average of 25 percent. Earlier research 
by the TVA and others has shown that 
a clean radiant barrier can reduce heat 
transmission through insulated ceil- 
ings by 35 to 45 percent. 

Finally, the TVA team doubled the 
dust load and again measured the heat 
transmission through the ceiling. This 
time it was reduced by 19 percent, com- 
pared with the insulated ceiling that 
had no radiant barrier. 

Thus, as expected, the tests showed 
that dust degrades the performance of 
radiant barriers. (Consequently, they 
should be installed on the rafters shiny 
side down so that dust accumulation 
is minimized.) But the radiant barrier 
in the TVA tests worked surprisingly 
well, even when very dirty—at least 
when covered with this special dust, a 
formulation called Arizona dust that 
is used to test air filters. 

In 1988 the Florida Solar Energy 
Center in Cape Canaveral, another hot 
bed of radiant-barrier research, began 
long-term tests of the effects of dust 
(real dust) on radiant barriers. (These 
tests are also looking for materials deg- 
radation.) Results are to be published 
in 1992. Stay tuned. 


Radiant-barrier scams 


The Florida Solar Energy Center also 
has been fielding consumer questions— 
and complaints—about a few market- 
ers of radiant barriers who are pitch- 
ing their products to homeowners with 


inflated claims and inflated prices. 

If you’re pressured by a radiant- 
barrier salesman, consider these data: 
FSEC research indicates that an attic 
radiant barrier can save 10 to 15 per- 
cent on the cooling and heating por- 
tion of the electric bills in a typical 
all-electric Florida home. That equates 
to three to six percent savings on the 
total electric bill. (Some sharks have 
claimed their product can save 40 per- 
cent of the bill—way out of line with 
what research has shown.) 

As for prices, the FSEC has found 
several companies selling radiant- 
barrier materials, even the same prod- 
uct, for prices ranging from 10¢ to $1 
per square foot. If you are given a quote 
toward the high end of that spectrum, 
you might want to do some compari- 
sen shopping. 

Reasonable installation costs might 
range from 5¢ to 20¢ per square foot in 
anew house and 15¢ to 35¢ per square 
foot in an existing house. But consider 
that conditions can vary greatly in a 
retrofit situation. 

Though these numbers were accu- 
mulated last summer and apply spe- 
cifically to Florida, they can alert ev- 
eryone to what might be reasonable 
claims and costs—and what might be 
a lot of hot air. 


Locating lead 


Paints containing lead were yanked 
from retail shelves more than 10 years 
ago. But some older houses, and even 
old furniture, may still be coated with 
lead-laced paints. And that can be a 
hazard, especially to young children (of 
an age when everything goes from 
hand to mouth). 

Ingesting lead has been shown to di- 
minish mental ability, delay the devel- 
opment of motor skills, impair hearing 
and memory, and compromise balance. 
If you have young children and live in 
a house with old paint, you may want 
to test the paint for lead. 

A simple and inexpensive way to do 
that is with the Lead Paint Tester, 
which contains a small vial of sodium- 
sulfide solution. To do the test, you 
make a fresh chip in the suspect paint 
and drop on a bit of the reagent. If the 
paint turns black, you've found lead. 
Your next step is to contact your local 
board of health or environmental pro- 
tection office for local regulations on 
what to do about it. 

The Lead Paint Tester kit (includ- 
ing goggles, gloves, the reagent, and a 
neutralizer you add before disposal) 
sells for $25. It is available from Urban 
Products Co., 31 Haynes St., Worces- 
ter, Mass. 01603. us 
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Lightweight 
armor 


Bullet-resistant vests and other pro- 
tective armor are lighter these days. 
That’s because some firms are using a 
new super-tough composite material 
called Spectra Shield. Allied-Signal, 
the Morristown, N.J., company that 


makes the composite, claims that the 
polyethylene fiber used in Spectra 
Shield is, pound for pound, ten times 
stronger than steel. 

“The fiber is the strongest in the 
world that we know of commercially,” 
says Steve Young, Allied-Signal’s man- 
ager of business development. Accord- 
ing to Young, vests made with the new 
material are typically 25 percent light- 
er than those made with aramid fibers 
such as Kevlar. 

The starting point is the hair-thin- 


Spectra fibers introduced several 
years ago, typically used for sail cloth. 
Molecules in these individual fibers 
are aligned into a parallel structure 
during manufacturing, boosting fiber 
strength. More recently, Allied-Signal 
began using a patented process to form 
the fibers into composite sheets for 
armor applications. 

“A bundle of Spectra fibers with hun- 
dreds of filaments is spread out so that 
each filament aligns in a parallel fash- 
ion,” says Young. “You coat these with 
a resin that holds them fixed in posi- 


FOR YOU 
WHO WANT 
THE 
BEST. 


Precision workmanship in every detail. Perfectly mated jaws 
and cutters. Fine, high polish finish. CHANNELLOCK BLUEm 
plastic comfort grips. Quality that will give you top performance 


year after year. CHANNELLOCK. 


© 1988 CHANNELLOCK, INC. * Meadville, PA 16335 * Send for free catalog 
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tion.” This closely spaced structure is 
the key to armor protection. “You have 
many filaments available to contact the 
tip of a projectile,” Young explains. Be- 
fore the composite sheets are used they 
are cut and two sections of parallel 
fibers are positioned at right angles to 
each other. 

One firm using Spectra Shield for 
armor is Progressive Apparel of Fair- 
fax, Va. "Today we're seeing a new 
type of bullet that easily penetrates 
traditional Kevlar vests," says Ed- 
ward Coppage Jr., president of the 
company. “To defend against it, we need 
30 layers of neoprene-coated Kevlar. 
Because of Spectra Shield's low weight 
and high modulus [resistance] we were 
able to obtain the same level of pro- 
tection with 25 percent less weight, 
making vests much more comfortable 
to wear"—John Free 


Because fewer layers are needed for 
protection, body armor such as this 
undergarment made with its Spectra 
Shield can be 25 percent lighter than 
traditional designs, says Allied-Signal. 


rollers 
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Flat-sided spheres rotate together in a 
crablike side movement. One always 
maintains ground contact as the other 
clears the surface. The spheres are 


A sign above the weird mechanism at 
London's Design Center reads “Direct 
Motion Casters.” I push a red button 
atop the device—a small platform with 
two orange-size steel balls beneath it. 
The action is uncanny: The twin balls 
rotate sideways in a crablike motion. 
But at the same time they roll easily 
forward as I pull a handle. 

“These powered spheres can move in 
any direction,” says British designer 
Walter Rose. “And the gliding move- 
ment is precise, without the swinging 
turns of a steered wheel or a swivel- 
ing caster,” he adds. 

For exceptional mobility in a con- 
fined space, Rose says three or four 
caster pairs can serve as the base frame 
for a forklift truck, mobile TV camera, 
or a computer plotter. “You can zig- 
zag, trace a spiral, or orbit in a circle 
—all while facing the same way—or 
swivel around a central point,” he says. 
Other applications: wheelchairs, wire- 
guided factory vehicles, and remote 
handlers for dangerous materials such 
as explosives. 

Both spheres on a caster wheel set 
are flattened on their sides and sup- 
ported by separate horizontal forks. 
The forks position both sphere axes 90 
degrees apart (see drawings). A toothed 
belt or gears can link the fork shafts 


* 


also free to roll forward or backward. 
Red buttons on a powered demonstra- 
tion model (below) control side move- 
ment; a handle moves it back and forth. 


and make the rollers rotate in unison. 

The wheel sets, fixed to the corners 
ofatriangular or square base, are dri- 
ven by individual fixed-speed motors. 
But electronic differential speed con- 
trol with joy-stick steering would en- 
hance movement in all directions— 
like an air-cushion hovercraft. “I’m 
working on that,” says Rose. 

He also demonstrated unpowered 
wheel sets that can be recessed into 
the base of heavy furniture with mini- 
mal floor clearance to ease movement. 
The wheels roll exactly as pushed—in 
"direct motion"— without the initial 
steering swing of ordinary casters. 
— David Scott 


M 

Mazda MX-6 

with four-wheel 
steering 
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~ Plus, as Martha Stewart can tell you, theyte 
easy to install ond wonderful to use. You'll find them, 
along with a full line of Chicogo Specialty do-it-yourself 
plumbing products, ot Kmart. So indulge yourself. Its the 
sensible thing fo do. AVAILABLE IN SELECT AREA KMART STORES. 


ES chicago Specialty 


Circuit 
checker 


Loose, broken, or corroded wires and 
faulty connections hidden behind walls 
and ceilings can cause heat to build 
up, creating the potential for a fire. Yet 
the average home’s electrical system 
has never been tested under conditions 


PHOTO BY JOHN B. CARNETT 


SureTest plugs into any household out- 
let to check for wiring problems safely . 
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even close to actual use. In fact, the 
hair dryers, vacuum cleaners, and as- 
sorted appliances we routinely plug 
into wall outlets are required to pass 
safety tests far more stringent than the 
maze of wiring that supplies power to 
them. 

SureTest, made by Polytronics Inc. 
in Buffalo, N.Y., is a state-of-the-art 
hand-held wire analyzer that can de- 
tect common electrical problems quick- 
ly, accurately, and safely. By plugging 
SureTest into any household outlet, you 
can check the circuit’s ability to carry 
current, check how close to 120 volts 
the line voltage is, plus perform five 
diagnostic tests. 

The problems it looks for are: lack 
of a ground, reversed polarity, no hot 
line, a reversal of hot and ground lines, 
and no neutral line. There is also a test 
for ground-fault circuit-interrupter 
wiring. SureTest cannot, however, de- 
tect two hot wires in a circuit or a com- 
bination of wiring defects. 

The wiring analyzer checks current- 
carrying capacity by applying a resis- 
tance across the line equivalent to a 
15-ampere load for “:200fa second. This 
is repeated once every second for three 
to seven cycles of the alternating cur- 
rent. If the circuit has a voltage drop 


of more than five percent, an LED 
glows red, indicating it has failed the 
test. (The National Electric Code rec- 
ommends a maximum voltage drop of 
five percent.) 

What does a five-percent voltage 
drop mean? If a 15-amp household cir- 
cuit is losing five percent of its current, 
that means 90 watts of power is being 
dissipated as heat. That, according to 
Harold Kopp, president of Polytronics, 
is a serious matter. “It’s like having a 
soldering iron inside your wall. Obvi- 
ously, any more than five percent is just 
asking for trouble.” 

SureTest also tells you whether the 
line voltage is within 10 percent of 120 
volts (108 to 132 volts). If the voltage 
is within the range, the voltage LED 
lights up green; if not, red. 

I put SureTest to work checking the 
outlets in the renovated home I re- 
cently bought. SureTest showed that 
74 of the house’s 75 outlets were OK. 
The lone failure was on the current 
test; it turned out the outlet itself was 
defective. 

SureTest has a retractable ground 
pin that allows the testing of the two- 
prong outlets that are common in older 
homes. The U.L.-listed device costs 
$90.— David Petraglia 


Electronic 


kazoo 


Like many a frequent flier, Darby Wil- 
liams uses time spent in the air to 
catch up on work. But for Williams, 
work consists of humming into the 
handset of a machine he helped invent. 
Fellow passengers who hear “doodle- 
doo” noises emanating from a man 
wearing headphones don't always ap- 
preciate the in-flight entertainment. 
"I'm hearing music; they're hearing 
garbage," Williams explains. 

Williams says everyone owns at least 
one musical instrument—a voice. To 
harness its power, he assembled an all- 
star team (including Apple Fellow 
Alan Kay and Ted Hoff, who invented 
the microprocessor at Intel Corp.) to 
build the Vocalizer 1000. Like key- 
board synthesizers, it imitates a vari- 
ety of instruments and can play music 
through your home stereo system. You 
use your voice to create notes— hum- 
ming into the microphone as if you're 
playing a kazoo. 

Green buttons on the stepped con- 
sole offer 28 instruments. Some are 
standard synthesizer sounds. Others 
are unique to the Vocalizer. "Sara," for 
example, is named after the first baby 
born to an employee of Williams' com- 
pany Breakaway Music Systems in San 
Mateo, Calif. He says it's “a spirited, 
high-pitched, pretty sound.” 

Blue buttons let you choose one of 
12 built-in background songs. And you 
can use the five-track digital recorder 
to put together your own tunes. 

The Vocalizer uses three basic tech- 


nologies. The most complex is pitch 
tracking—converting vocal sounds into 
digital signals, then sorting out the 
fundamental frequencies from super- 
fluous overtones. At higher pitches, 
sound signals are more tightly packed, 
so the machine responds faster. “If you 
can hum in falsetto, we recommend 
that you do so,” Williams says. 

Pitch tracking alone is too precise. 
“Most people start singing either a lit- 
tle above or a little below a note,” Wil- 
liams says, and the synthesizer repro- 
duces this muddle. So Breakaway de- 
veloped Voice Guide: It’s an index of 
the notes that sound pleasant at every 
point in a SmartSong. When you sing 
an off-key note, Voice Guide substitutes 
the nearest harmonious note. 

The third technology, for sound 
generation, is used in many synthe- 
sizers. But the $300 Vocalizer also acts 
somewhat like a tape player: It has 
slots for cartridges that look like video 
game cartridges. A cartridge with six 
new SmartSongs is $20. For $40 you 
can buy 28 new instrument sounds. 

Will the Vocalizer deter kids from 
learning how to play real instruments? 
Maybe, but Williams says it also can 
help a student identify the instrument 
that’s right for him. “I play saxophone 
on this thing more than anything else,” 
he says. “I had a terrible time with 
clarinet lessons when I was in the 
fifth grade. If I'd taken sax lessons, 
maybe I'd have kept that up for twenty 
years.”—Dawn Stover 
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Introducin 
the Mazda MX-6 


with four-wheel 
steering. 
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SPEED SENSORS: 
monitor speed 
and send data to 
control unit. 


STEERING ANGLE 
TRANSFER SHAFT: 
rotates the gears in 
phase control system 
to coordinate front 
and rear wheels. 


CONTROL UNIT: 
gives signals to the 
stepper motor to 
control rear-to-front 
steering angle ratio. 


ed-sensi 
steering systema, 


Imagine yourself on an undulating, serpentine 
ribbon of road. Now imagine driving it in a car 
engineered with the world's first speed-sensing 
four-wheel steering system: the turbocharged 
Mazda MX-6 4WS. An automobile so advanced 
in its handling capabilities, you may think it's 
in synch with your every thought. 

Simply put, the connection between you, the 
car, and the road is significantly heightened, 


© 1989 Mazda Motor of America, Inc. 


innovation 
produces the worlds first 
four-wheel 


because this exclusive Mazda innovation enable 
all four wheels to steer. Above 22 mph, the rear 
wheels steer in the same direction as the front 
wheels for exceptionally quick response in S-curve: 
or lane changes. And that unsettling body motio 
you'd normally feel during these maneuvers is. 
reduced. In its place, a comfortable feeling of 
confidence and control. 

Below 22 mph, the rear wheels steer in the 


_— REAR WHEELS: take their cues from 
front steering angle and speed to turn up 
to 5 degrees in either direction. 


pressure from the power 
steering pump to control 
rear steering angle. 


POWER CYLINDER: moves 
the rear wheels with hydraulic 
pressure from control valve. 


bposite direction of the front wheels to provide 
reased maneuverability for situations e 
ich as U-turns and parallel parking. £ 
Theturbocharged Mazda MX-6 
S. Ittakes handling precision, con- 
Dl and performance to levels that can 
ly be described as “exhilarating.” And more 


portantly, raises your personal driving enjoy- maZzDa 
ent to a level even beyond. m 


BY DAWN STOVER u = 


Two-in-oneflashlight A 


A spotlight on the tip of Rayo- 

vac’s Tandem shines up to 50 

feet. Slide the switch from “spot” 

to “flood,” and the side bulb 

lights an area up to six feet 

y wide. The $12 to $13 light stands 

x on its base, hangs by a ring, or 

magnetically sticks to metal 
surfaces. 


Guiding lights V 
Light-emitting diodes embed- 
ded in the Fretlight guitar's 
fingerboard tell a novice 
where to put his fingers. 
Turn off the lights, and 
the guitar plays like a 
normal instrument. 
Optek Music Systems, 
4691 Albany Circle, 
Suite 136, San Jose, 
f Calif. 95129. $1,000. 
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Hands-off alarm A 


Wave your hand at Braun’s 
Reflex Control clock to 
turn off its alarm. Infrared 
“eyes” on the front of the 
$40 battery-operated clock 
detect the motion and acti- 
vate a snooze function, giv- 
ing you four more minutes 
of sleep. 


Hand signals A 

This device, called a Dexterous Hand 
Master (DHM), makes it easy for re- 
searchers to program the movements 
of a robot hand. It’s an “exoskeleton,” 
or external skeleton, that fits over a 
human hand. As the hand moves, 16 
sensors measure the angles of finger 
joints up to 100 times per second. The 
DHM is hooked up to a computer that 
records the data. Exos, Inc., 78 Woburn 
St., Lexington, Mass. 02173. 


Eye in the sky V 

A Hughes Aircraft Co. engineer gazes 
into the zinc selenide window of a 
long-wave infrared sensor that will be 
mounted on a Boeing 767 and flown 
over the South Pacific this year. Behind 
the window, telescope mirrors reflect 
light onto a focal plane assembly that 
will use more than 38,000 infrared de- 
tectors to scan space. The sensor is de- 
signed to track incoming warheads and 
distinguish them from decoys. 


Steam engine A 
You can adjust the steam level on Black 
& Decker’s new Advanced System irons 
—choose light, regular, or heavy steam. 
The top-of-the-line model F640S ($69) 
also has a beeper and a “ready” light 
that tell you when the iron reaches the 
temperature you’ve selected. 


Seven-legged rover > 


In this drawing, a “walking beam” 
climbs over obstacles in a large Mar- 
tian lava flow. The collapsible beam is 
one of several designs Martin Marietta 
Space Systems is studying. NASA plans 
to send a rover to Mars in 1998 to col- 
lect soil and rock samples. 


Flower show V 


Mitsubishi Heavy Industries made this 
blossom to show off a polymer that 
changes back to its original shape when 
heated. Cheaper than shape-memory al- 
loys [*Metals That Remember,” Jan. 
'88], the polymer will be used for the 
automatic choke of a lawn mower. 


Es «See-through semiconductor 


Using a technique called Epitaxial Lift- 
Off, researchers at Bellcore are “grow- 
ing" transparent films of gallium-arse- 
nide crystals that are only ten-mil- 
lionths of an inch thick. Lasers and 
semiconductors made from the thin 
films can now be put on glass, silicon, 
and metal—previously incompatible 
materials. This will enable researchers 
to create new fiber-optic devices and 
cheaper solar cells, Bellcore claims. 


Catch the wave > 


Waves rising and falling inside these 
cylinders force air through a long pipe 
connected to an onshore tank, where 
the pressurized air drives a turbine. The 
Oscillating Water Column plant gener- 
ates up to 30 kilowatts of power for a 
flatfish farm in Kujukuri, Japan. 
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Sound choice A 


Tell Blaupunkt’s new $900 
AM/FM auto CD player 
(top) your favorite songs 
for every CD you own, 
and it always remembers 
what to play. How? It rec- 
ognizes each CD by its 
digital sub-code. The 
player works with the 
company’s new $850 five- 
channel power amplifier. 


lia) ibs! been (staked Leno 
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Modular Mac A 


Like other Apple Macs, 
the new Mac Ilcx uses a 
high-speed 32-bit 68030 
microprocessor and a Su- 
perDrive for reading Mac 
or DOS disk files. But un- 
like the others, the IIcx is 
modular and takes up less 
space than a typewriter. 
Prices start at $4,669. 
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Copier-digitizer > 
Paired with the image con- 
troller (right), Ricoh’s por- 
table copier becomes a dig- 
itizer for entering graphics 
into a PC-compatible com- 
puter. Artwork can be re- 
duced, enlarged, flipped,or 
reversed. Copier: $480; con- 
troller: $450. 


Canon 


Multi-grip 
camcorder A 


Grab Canon's A1 from the 
side like any other cam- 
corder, or hold it from the 
back like a still-picture 
camera. It has dual con- 
trols to let you use it in 
any position. The Hi8 
camera records in stereo 
with a resolution of up to 
420 lines. It's $2,299. 


«Type it your way 


It looks like a typewriter, 
but Varitronics' Typestyl- 
er can create color busi- 
ness graphics and pages 
of text in up to 25 type 
styles (6 to 36 point). It's 
$2,995 from Varitronics, 
300 Interchange Tower, 
600 S. County Rd. 18, Min- 
neapolis, Minn. 55426. 


Go Ahead, Give If A... 


Duraliner® Tough Enough 
To Take If All. 


" 


Your truckbed's really no tougher than 
the rest of your truck's body. Even inno- 
cent everyday wear and tear can 
create serious damage. That's why 
your truckbed needs the protection 
only a Duraliner can give it. 


Duraliner* : Pounds Of 
Prevention, Guaranteed. 
Duraliner is so tough and so well 
constructed, it's guaranteed in 
writing not to crack, split or become 
brittle for as long as you own your 
pickup. That's a warranty NOBODY 


else can beat! Duraliner's patented 
ribbed design also helps prevent 
moisture from seeping under the 
liner and causing the worst truckbed 
problem of all — rust. 


And Duraliner® Looks 
Great, Too. 

Duraliner's heavy-gauge 
polyethylene protection can add 
years to the life of your pickup, and 
protect its resale value. With 
chrome tie-downs and the aluminum 
tailgate protector, the standard 
Duraliner Package keeps your truck 
looking great. 


If it doesn't say Duraliner? then it's 
not the best truckbed protection 
you can get. Duraliner. The first 
name in lasting truckbed protection. 


For more information call 


1-800-521-9813 
T š 
DURALINER 
| 
Brought to youby <a 


Go ahead, send me some information. 
Please send me more information on the 
Duraliner Package 


I 
l 
| 
| ee | 
Miu —— s | 
City | 
Telephone z| 


“lick Make, Model and eor. 
“Comiplele caupon and return tó: 
DURER Industries, Inc: 


BY V. ELAINE GILMORE 


Tired of the twist? A 


Think of all that hand twist- 
ing every time you change a 
drill bit—not a big problem 
for most people. But here's a 
better way: Ratchkey has a 
long handle to give you great- 
er leverage. And it ratchets, 
saving you all that twisting. 
It's due out in midsummer and 
will cost $8. Ratchkey Co., 37 
Ash St., Dover, N.H. 03828. 


Thin smoothie » 


410 big ones A 


You strap on the battery pack, 
plug a tool into it, and go to 
work. And keep on working. 
Black & Decker's 24-volt cord- 
less tools offer performance 
approaching that of AC tools, 
B&D claims. The 10-tool Thun- 
derbolt system includes screw 
guns (above), rotary hammers, 
a circular saw (at left with bat- 
tery), and flashlight. 


Freud, known for premium 
saw blades, introduces a thin- 
kerf carbide blade that will 
make an under-powered saw 
cut like a champ, it’s said. The 
blade is computer-designed, 
made by robots, and has a 
Tefion coating. Sizes: 8 to 10 
inches; $49 to $69. Freud, Box 
7187, High Point, N.C. 27264. 


4Tiit! 


1f you liked Makita's original 
3%-inch cordless saw, you'll 
have an extra reason to love 
the new model: Its base plate 
adjusts for bevel cuts up to 45 
degrees. The little saw can cut 
33 feet of V-inch ply or 157 feet 


PETS, 


of %s-inch ply per charge, says 
the company. The 9.6-volt bat- 
tery recharges in an hour. 
List price: $243. Makita U.S.A., 
12950 E. Alondra Blvd., Cer- 
ritos, Calif. 90701. 
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Vac automater A 


You can turn your shop vac- 
uum or dust collector on and 
off, automatically, when you 
flip the switch on a tool. Just 
plug both into the DC-1200 
power controller. This “black 
box" delays the start of the vac 
to avoid tripping a breaker. R. 
F. St. Louis Associates, 32 
Rensselaer Rd., Essex Fells, 
N.J. 07021; $30. 


BY ARTHUR FISHER 


Fastest autofocus? 


Combining some of the most 
attractive features of earlier 
Canon top-of-the-line models, 
the EOS 630 also promises au- 
tofocus operation that is twice 
as fast and advanced pro- 
grammability. Price for the 
body alone: $710. 


RICOH 


Son of Mirai A 


A less complex and less expen- 
sive—by $200—variant of the 
original Ricoh Mirai, the Mirai 
105 shares its parent’s ergo- 
nomic shape. But it’s a lens/ 
shutter camera, not an SLR, 
and its zoom range is 3x, not 
4x. It’s $592. 


< Auto cat 


Billed as the world’s first 
autofocusing mirror lens, the 
Minolta Maxxum AF Reflex 
500mm f/8 is a telephoto using 
the compact catadioptric de- 
sign. It is primarily for use 
with the Maxxum 7000i; with 
other Maxxums it can be used 
only in a manual focusing 
mode. Minimum focusing dis- 
four meters. 


Pinpoint focus A 
Kodak’s S1100XL 35mm point- 
and-shoot camera uses a 16- 
zone autofocus system with 
multiple infrared beams, so 
that the subject need not be 
centered first while focusing. 
DX coding provides for ISO 
speeds of 25 to 1,000. The lens 
is a 35mm f/2.8. Price: $260. 


WIHEENVIRONMEN 


Pro-ozone duster > 


With a nod to the environment, 
Dust-Off Plus uses a more be- 
nign class of cleaning gases 
than the ozone-destructive 
CFCs often used in dusters 
and will also give more blasts 
per can. A new swivelable 
valve is detachable for easy 
storage and transportation. 
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DODGE RAM PICKUPS. 


Dodge pickups will take you by storm. Leading to 11,000 Ibs* of available towing and our exclu- 
the charge is fuel-injection on every engine we sive 7 yr. or 70,000 mi. Protection Plant We've 
make, even our monster 360 V-8. And behind even added new anti-lock rear brakes. 1989 

it all is up to 5,500 Ibs. of available payload, up Dodge Ram Pickups. Hot on your trail. MAZO 


“When properly equipped. Reduced by passenger/option/cargo weight. tSee this powertrain limited warranty & its restri dealer 
BUCKLE UP Fi AFETY 
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ex THE TOUGH NEW. 
age SPIRIT OF DODGE 


JE PERFORMANCE DIVISION OF CHRYSLER MOTORS 


Auto-skylight A 


The ES system is an electron- 
ic remote-control system for 
opening skylights, roof win- 
dows, and blinds. The system 
automatically closes windows 
in the event of rain. Price, in- 
cluding keyboard, rain sensor, 
motor, and electronics: $284. 
Velux-America, Box 3208, 
Greenwood, S.C. 29648. 


Curvy glass A 


Made to a six-foot radius, these 
are the first mass-produced 
curved windows available, 
says Marvin Windows (8043 
24th Ave. S., Minneapolis, 
Minn. 55425). Dlubak Corp. of 
Freeport, Pa., provides the 
curved glass; 4/4 frames and 
8/4 sash give extra stability in 
the single-hung versions. 
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Sealed against spills A 


These innovative gas burners are sealed into the 
cook top to prevent spills from running beneath 
the surface: no more lifting the top or removing 
the burners for cleaning. Low-cost sealed burn- 
ers appear on ranges and cook tops from Ad- 
miral Home Appliances, Magic Chef, and Sears. 


Want to seal your wood deck, but don’t want a 
phony-looking colored stain/sealer? Wolman 
RainCoat with natural toner comes in clear (bot- 
tom), cedar (middle), and redwood. Kop-Coat, 
1824 Koppers Bldg., Pittsburgh, Pa. 15219; $20 a 
gallon. 


Self-sealing louver A 
Webb’s ventilating louver works conven- 
tionally in normal weather (upper-two 
slots). During storms, hidden flaps help 
keep out rain until, in 55-mph wind (bot- 
tom), the louver seals completely. Webb 
Mfg., Box 707, Conneaut, Ohio 44030. 


Introducing the SmartLevel — the first 
“self-balancing” professional level with 
a built-in electronic measuring system. 


SmartLevel is like no other professional level 
available today. SmartLevel actually calculates 
and displays the exact incline of any surface. 
For the first time, you can take precise 
measurements from dead level to plumb — 
and be assured that every reading will be 
precisely accurate. 


With this one dependable tool, you can set 
concrete forms, drainage lines, door frames, 
the pitch of a roof, kitchen cabinets — even 
a radial arm saw. You will work faster and 
smarter, because measurements will be 
quick, exact, and precisely accurate. 


Measure Any Slope Four Ways 


SmartLevel can measure the slope of any 
surface four ways — in degrees, percent of 
slope, rise and run in inches per foot, and as 
a simulated bubble. And you can adjust the 
accuracy of the reading from 1/2 degree for 
rough work, to 1/10 degree for a critical fit. 


The precise number of degrees is available 
instantly on a large liquid crystal display 
(LCD). It's easy to see from above or below, 
even in direct sunlight. 


Rebalance By Pushing A Button 


Bubble levels can be knocked out of balance, 
but not SmartLevel. Just push a button to 
reset the internal leveling sensor. In a matter 
of seconds, it's releveled as good as new. No 
delays, no mistakes, no guesses — just 
incredibly consistent accuracy, everytime. 
SmartLevel is a dramatic advance over 

the conventional bubble level. As you might 
expect, the idea came from a Silicon Valley 


SmartLevel Reads Angles Four Ways — Instantly 


engineer, who first made his living as a 
trained carpenter. His work reflects the "state 
ofthe art" in the use of microelectronics and 
tool design. 


Electronics: The Big 
Difference 


SmartLevel's advanced 

digital electronics consist of a 
patented micro-calculator and gravity leveling 
sensor, housed in a tough polycarbonate 
module. That's the heart of the system. And 
what a difference over the old bubble! 


Just four large buttons control the functions: 
on/off, leveling modes, sensitivity, and 
leveling reset. The LCD provides a clear 
digital readout of all functions. And the whole 
system runs on one standard 9-volt alkaline 
battery. It's that simple. 


SmartLevel is a real "knockabout" tool. The 
sturdy 6-inch Sensor Module is weather- 
resistant, and truly rugged. Being tossed 
around or rained upon won't faze SmartLevel. 


Advance In Rail Design 


The sleek aircraft aluminum and teak rail 
introduces the latest improvements in tool 
design. It is beautifully balanced and easy to 
handle, due to the unique triangular shape 
and broadened base. The teak complements 
the strong aluminum frame, and was chosen 
especially for its strength, durability, and 


ruggedness to withstand all weather 
conditions. And glove-size handholds afford a 
comfortable, sure grip. The rail is available in 
three different lengths to suit almost every 
job situation. 


Who Should Own SmartLevel 
Contractor Homeowner 
Carpenter Job Inspector 
Roofer Architect 
Mason Remodeler 
Plumber Cabinetmaker 


A Great Level at a Great Value 


Each SmartLevel is composed of the Sensor 
Module and any one of the three rail lengths, 
which are sold as individual components and 
may be ordered in any combination. The 
Sensor Module locks into any handhold of the 
2., 4-, or 6-foot rail. It can be easily moved 
from one size rail to another size, or may be 
used alone as a torpedo level. 


The SmartLevel is not available through any 
store, but exclusively through Wedge 
Innovations. Act now, 
and save up to 15% 
on the SmartLevel 
rails if you order 
before July 1, 1989. 
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SmartLevel Sensor Module $79.95 

2' rail only $30.00: $25.00 before July 1. 
4' rail only $60-96: $50.00 before July 1. 
6 rail only $90.00. $75.00 before July 1. 


Money-Back Guarantee 


Try SmartLevel for 30 days. If you are not 
completely satisfied, you may return it for a 
full refund. SmartLevel also carries a one-year 
replacement warranty for defects in materials 
and workmanship. That's our solid guarantee. 


Order Now By Phone or Mail 


CALL 1-800-SMARTLEVEL 
(1-800-762-7853) 
24 hours a day — 7 days a week 
Please mention number F9PSCAA 


4 
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Sunnyvale, CA 94086 


3 * Descripti Item # tity Total 
aa] Degrees of Slope: Useful for installing counter. Salers c m RR a l 
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RIT IN FAMILY 


The V6 engine dominates as the power plant of choice for small sedans. We 
tested a quartet of new and revised mainstream cars, including the new Dodge 
Spirit ES, the Chevrolet Corsica LT, the Ford Tempo GL, and the Toyota Camry 


NEWS 


Dix, and found you can get a lot of smoothness for the money. 


By DAN McCOSH 
Detroit Editor 


HN B. CARNETT 


s it possible to get power and re- 
finement in a moderate-priced se- 
dan? Chrysler’s new Dodge Spirit 
ES, Chevrolet's Corsica LT, Ford's 
Tempo GL, and Toyota's Camry Dlx 
are among the most popular main- 
stream models on sale today. As 
engineering exercises they repre- 
sent the second generation of a ge- 
neric car design. Their development 
comes from an era that institutional- 
ized frameless unit-body construction, 
transverse engine mounting, front- 
wheel drive, and simplified suspension 
that replaced the old standby in-line 
six-cylinder power plant, full frame, 
heavyweight suspension components, 
and live-axle rear-wheel drive. 

Functional as a sneaker, today's 
front-drive, unitized package is ade- 
quate for most cars. The basic formu- 
la was popularized by the Honda Ac- 
cord introduced in 1976 and has been 
adopted by virtually all manufactur- 
ers worldwide. Today Chrysler man- 
ages to build almost its entire domestic 
product line—from coupes to mini- 
vans—on derivatives of its basic 103- 
inch wheelbase K-car platform. 

Efficiency is the key ingredient in 
the small-sedan recipe. Transverse 
front-wheel drive shortens the front 
end of the car by shortening the en- 
gine compartment, while the lack of a 
rear differential allows placing the gas 
tank ahead of the rear axle, thereby 
enlarging the trunk and shortening 
the rear. Front.drive also eliminates 
the need for a lengthwise drive shaft, 
which bisected the floor of the passen- 
ger compartment. Unitized construc- 
tion eliminates the weight ofthe frame 
and simplifies assembly by using au- 
tomated welding. MacPherson-strut 
front suspension— basically a swivel- 
ing post that is an oversized shock 
absorber/spring combination with a 
swinging A-arm at the lower end— 
uses fewer parts and increases driver 
legroom. This combination is light, rea- 
sonably strong, and cheap to manufac- 
ture. But all is not perfect. 

Despite the fact that the small-sedan 
layout is space-efficient, the design has 
some problems: Unitized construction 
acts as a sounding board for noise and 
vibration from the engine and suspen- 
sion attachment points. Also, in order 
to place the engine in sideways, it must 
have a short and boxy shape because 
of the limited space between the front 
wheels. This restricts engine choices 
in most cases to a four-cylinder in-line 
or a V6. 

Likewise, the MacPherson struts re- 
quire a tough upper mounting point, 
which combined with transverse front- 
drive layout tends to make for a high 
cowl line. This is at odds with a low 
hood and a good driver's view. 


These are some of the fundamental 
design problems engineers struggle 
with when designing today's main- 
stream cars. Regardless, the cars in our 
test group demonstrate that a decade 
or more of engineering progress has 
brought most of these sore spots under 
control. 


Spirited K-car 


Typical of this technological devel- 
opment is the new Dodge Spirit, the 
latest generation in a line of Chrysler 
products that traces its heritage to the 
now-defunct Plymouth Reliant and 
Dodge Aries. Along with a newly re- 
fined and upgraded chassis, the Spirit 
introduces the latest in a series of 
turbocharged power plants for Chrysler 
products. 

Rated at 150 horsepower at 4,800 
rpm, the 2.5-liter four-cylinder turbo- 
charged engine in the ES model we 
tested produces 180 pound-feet of 
torque at a low 2,000 rpm. That's 
slightly less horsepower, but signifi- 
cantly more torque than the 2.5-liter 
24-valve V6 in the Camry Dlx, which 
is rated at 153 hp at 5,600 rpm and 
155 Ib.-ft. of torque at a higher 4,400 
rpm. 

The Corsica LT had the largest dis- 
placement engine for this group of 
small sedans with a 2.8-liter V6 rated 
at 130 hp and 160 Ib.-ft. of torque. The 
Tempo's 2.3-liter four-cylinder unit 
is the smallest engine of the sedans 
tested in terms of size and perfor- 
mance. It is rated at 98 hp and 124 
Ib.-ft. of torque. 

The results of our acceleration test- 
ing reflected the amount of horsepower 
available for these sedans, with the 
Spirit leading the group with a 0-to- 
60-mph time of 9.5 seconds. The Camry 
was a close second, followed by the Cor- 
sica, the Ford was a distant last tak- 
ing 12.7 seconds to get to 60 mph. 

The results are testimony to the 
efficiency of turbocharging over dis- 
placement. Aside from its performance, 
Chrysler's new 2.5-liter turbocharged 
engine is noticeably smoother than 
the 2.2-liter turbo it replaces. The 
major contribution to this happy cir- 
cumstance is the balance shaft system 
(see box), which offsets shaking forces. 
The engine's throttle response is im- 
proved by a new waste-gate strategy 
that provides boost at lower rpm and 
higher-peak boost. 

The Spirit has one of the few four- 
cylinder engines we've tested in medi- 
um-priced domestic cars with smooth- 
ness comparable to a V6. This makes 
the slightly less powerful three-liter V6 
engine option seem superfluous. Even 
Chrysler's five-speed gearbox, which we 
have criticized in the past, is a major 

Continued 
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Family CAFS Continued 


On braking from 60 mph the Toyota 
Camry (top left) showed consistent 
short stops, while the Chevrolet Cor- 
sica (bottom left) had the longest stop 
of the group with cold brakes. 


On the skid pad the Dodge Spirit (top 
right) showed superior road-gripping 
ability compared with the Ford Tempo 
(bottom right), which tended to under- 
steer in tight maneuvers. 


ACCELERATION aa mph (sec) BRAKING 60—0 mph (ft.) 
TOYOTA CAMRY Dlx improvement. Shifting is still not as 

precise as it could be, however. 

DODGE SPIRIT ES Smooth as silk 

Smoothness was also a strong suit 
of the Camry, which owes its high- 
FORD TEMPO GL power output to dual overhead cams, 
fuel injection, and four valves per cyl- 
inder. Coupled with a slick-shifting 
OCT five-speed manual transmission, the 
th Camry power train set the standard of 

the group for ease of operation. 

150 160 170 


The Corsica’s pushrod-activated V6 
engine develops slightly more torque 
than the Camry’s V6 and posted an 
acceleration run just a few tenths of a 
second slower than its Japanese-de- 
signed, Kentucky-built rival. However, 
the Corsica’s main problem is long 
clutch-pedal travel and a high engage- 
ment point, coupled with a tendency 
to stumble at light throttle. This made 
getting off the line a chore. 

The multiport electronic fuel-injec- 
tion system Ford added to the Tempo’s 
pushrod engine in 1988 boosted out- 
put to a respectable level and improved 
drivability. But this engine was out- 
classed by the larger units available 

Continued 
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You've seen the price of new cars...they 
go up every year! Cars get flimsier ... 
prices get higher...it never seems to end. 
There are lots of reasons to keep that nice 
car of yours on the road as long as pos- 
sible. 

Now it's easy to make your engine run 
better, last longer. Just add TUFOIL to 
the crankcase. You don't have to shake 
the container or add an engine flush. Just 
pour it in and drive away. 

Your throttle will get silky smooth ...ac- 
celeration will improve. One customer 
said his car "takes off like a scared rabbit!" 

TUFOIL works wonders for all known en- 
gine oils. It's actually slipperier than 
Teflon®. (according to a famous US 
goverment laboratory.) 

You'll get astonishingly fast starts on 
cold mornings with both diesels and gas 
engines. The Canadian government 
tested TUFOIL at it's cold regions lab. 
They showed faster cranking and sig- 
nificant fuel savings with TUFOIL. 

| keep getting telephone calls from 
owners of very expensive German 
diesels wanting to buy stock in our com- 
pany. They say their diesels are ac- 
celerating like nothing they've ever seen 
before. One said he doesn't have to down 
shift any more on an annoying hill in his 
area. 

Your car can have more power like 
that too. 

What about additives that claim to be 
one time treatments that will last the life of 
an engine? Well, I've been following the 
scientific literature on lubrication for a very 
long time. As far as | know, there isn't a 
shred of scientific evidence for such a 
claim. So don't believe it! 


FREE. 


WHY BUY A NEW CAR 
WHEN YOU DON’T HAVE TO? 


use Tufoil 


AND YOUR ENGINE 
WILL LAST... AND 
LAST...AND LAST! 


TRY ONE 8 OZ BOTTLE OF TUFOIL 
FOR 30 DAYS OR 1000 MILES 

If you don't notice quieter-smoother 
operation,quicker starting,snappy ac- 
celeration.Just send us proof of purchase 
with a note describing the year and make 
of your car.We'll refund your money im- 
mediately- 

Send for TUFOIL today and prove to 
yourself the amazing increase in your 
car's performance. Fill in the coupon 
today or call TOLL-FREE any time, 24 
hours a day. 


1-800-922-0075. 


(in New Jersey, call 201-825-8110.) g 


“T's 
SLIPPERIER 
THAN , 
TEFLON" 


Stay in tune with your carl 

Engines last longer with TUFOIL.. Our 
1976- 476 T-Bird is now at 190,000 miles 
and purring. 

A bunch of customers’ cars have now 
passed 250,000 miles, 

Several months ago, a nice man I'd 
never seen before walked into my office, 
big smile on his face, sat down and said, 
‘Would you believe 340,000 miles on a 
Tufoil engine? He went on to rave about 
how well his engine has been running all 


these years. | couldn't get a word in 
edgewise. 
It made me very proud. 


Recently, a truck driver called in with 
over 1,000,000 miles on a diesel using 
TUFOIL - Wow! 

A customer from Vermont added 1096 
TUFOIL to his sticky mechanical trans- 
mission, called in and said he couldn't 
believe it...'Shifting is like slicing butter 
now!', he said. 

SAAB owners are writing letters praising 
TUFOIL in their "NINES" magazine. They 
report spectacular improvements in their 
engines and transmissions! 

Don't forget! TUFOIL is the result of 
over 15 years of research and develop- 
ment. The U.S. government has 
awarded us 6 patents so far...so have 
Germany, England, France and Canada. 


No other lubricant even comes close, 
One customer put it nicely when he said, 
"You can hear it...you can feel it!" 


PS--Our loyal customers wrote this ad 
for us. Its full of their comments ! 


Thanks ( 


Products based on TUFOIL technology. Check T 

| one with each order of 2 bottles or a quart. Check 2 for each | . F Fluoramics, Inc. rss | 
| gallon order. Values range from $3.98 to $9.95. | EUER Aaa eri 103 Pleasant Avenue I 
| E TUFOIL Gun-Coat — Super rust inhibited, smooth action $1425 (plus $3.50 shipping and Upper Saddle River, N.J. 07458 l 

C TUFOIL Compu-Lube — Low viscosity for computer | handling), See money back MY check or money order for $ is enclosed 
aeia r 5 9). y Charge my credit card: [| 
| © TUFOIL Lightning Grease — Easily sheared grease for l guarantee, O AmExpress [O MasterCard O Visa [| 
| instruments O TWO8oz.bottles...treattwocars ^ Cargo. r 

C) TUFOIL Lubit-8 — General purpose, household use | for $25.00 (plus $4.00 shipping 

| _ lubricant and handling) SAVE $6.00 rs | 
l FREE brochures . . Signature l 

| E 30 Questions/Answers about TUFOIL O ONE Quart bottle . . . treat 4 cars NE Di 
O "Fun with Superconductors"—we're leading that field | for $34.95 (plus $4.00 shipping Name 1 
too! and handling) Adds I 
See NASA Tech Briets for technical details, O ONE GALLON treatzió care dor I 
$125.00 (plus $6.00shippingand ^^" I 
handling.) State Zip l 

in withi 1 (N.J. residents please add 6% sales tax). Canadians: 
We ship within days! ae e dw, e£ s l 


*over the single bottie price BIG SAVINGS 
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Family cars Continued 


While in-line six-cylinder engines are legend- 
ary for their smooth power delivery, and V6s 
have reasonably good vibration characteris- 
tics, in-line fours are notorious for their 
roughness. The reciprocating masses of the 
engine's pistons and connecting rods pro- 
duce both a vertical shake and a rocking ac- 
tion that tries totear the engine loose from 
its mounts. These forces can make larger 
four-cylinder engines as noisy and rough as 
an unbalanced washing machine at the local 
laundromat. 

Because these disturbances occur at twice 
the crankshaft speed, conventional crank- 
shaft-mounted counterweights—which spin 
at crankshaft speed— can't correct the pro- 
blem. Chrysler's new 2.5-liter single-over- 
head-cam four-cylinder engine uses twin- 
balance-shaft techonology that traces its 
roots to the harmonic engine balancer pat- 
ented by Fredrick Lanchester in 1911. More 
recently, Mitsubishi has developed and li- 
censed to Chrysler this technology that can 
calm the tendency of large-displacement 
four-cylinder engines to shake and rattle. 
Twin shafts (see diagram above) driven by 


the crankshaft produce forces of the same 
magnitude, but in the opposite direction to 
the engine's internal imbalances to offset 
most of the shaking. The steel shafts (see 
detail above) look like little paddles, sitting 
at the bottom of the engine. They spin in 
different directions at twice the crankshaft 
speed. With this balance-shaft technology, 
a large four-cylinder engine can approach a 
V6 engine in quietness and smoothness. 
—Brian Nadel 


in the other cars. The only available 
power option on the Tempo adds a scant 
two hp to the 2.3-liter four-cylinder en- 
gine. Because these grocery carriers 
aren't billed as performance sedans, I 
would have been satisfied with the per- 
formance of the Tempo's engine if it 
hadn't been for a recurring tendency 
to stumble at idle and a persistent en- 
gine buzz at all engine speeds that is 
transferred to the gear-shift knob. 


Suspensions and handling 


Ihad few illusions as we approached 
the handling grid, but ended up pleas- 
antly surprised. The Spirit and Cor- 
sica use the popular MacPherson-strut 
front suspension and a twisting-beam 
rear axle located by trailing arms at 
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the rear. It's a simple, effective setup 
that proved stable and predictable in 
high-speed maneuvers on flat surfaces. 
Td credit the beam-type rear axle with 
minimizing unwanted camber change 
in hard cornering in both cars. 

The Camry and Tempo use a fully 
independent, strut-supported rear sus- 
pension. This should offer some im- 
provement in ride quality, but can in- 
troduce some unwanted movement to 
the rear wheels under hard-cornering 
loads. As it turned out, the Spirit, 
Camry, and Corsica virtually tied in 
the double-lane-change maneuver, 
with the Tempo trailing the field by 
about one mph. 

Of the group, the Dodge snaked 

Continued 


The compact-sedan class is probably the tough- 
est segment there is in the car business today. 
With so much competition, every maker deliv- 
ers basic transportation virtues in its compact- 
sedan model: decent ride, reasonable room, 
excellent fuel economy, and quality construc- 
tion. To pick the outstanding entries from the 
run-of-the-mill models, you have to look deeper. 
Is the car under examination fun to drive? Is 
the back seat truly comfortable for adults? Did 
the designers achieve something special in 
their styling? 

Using the added-attraction test, the Dodge 
Spirit ES is the big winner in our group of four: 
compact sedans. It's the only sedan we tested 
| would call an honest attempt at a sport sedan. 
The Dodge has snappy acceleration, a smooth 
and willing engine, predictable brakes, a sus- 
pension that doesn't leave you weak at the 
knees when the road twists and turns, and a 
rear seat that really can accommodate three 
adults. On top of this, the Spirit's styling looks 
right to my eye. Like any car, the Spirit ES 
has a few vices. Many of the interior details— 
the shift linkage, the clutch actuation, and 
most of the switches— feel crude to the touch, 
If you're picky, I'd recommend moving on to 
my second choice, but if you're simply look- 
ing for the most car for the money, the Spirit. 
sedan is an excellent value, 

The Toyota Camry Dix is like the Spirit with 
all the rough edges diligently polished away. 
Its V6 engine never makes a murmur, and the 
suspension makes the road feel as if it has 
been paved with whipped cream. The interior 
is comfortable and quiet, but the car lacks 
character in many important areas: Its styling 
is so bland you might have trouble finding it 
in a crowded parking lot, and the suspension 
has been softened for poise at the expense of 
performance. 

The Chevrolet Corsica LT had the hardware 
to match the Spirit wheel for wheel in many of 
our tests, but it fell short in too many areas 
for my tastes. The rear brakes have a tendency 
to unexpectedly lock when cold. The ride is 
annoyingly harsh at times, and the steering is. 
always numb to the touch. But this car's worst 
sin is that it has the poorest back seat in the 
test group. Unless you're strongly attracted to 
the Corsica's hatchback body style or its sleek 
styling, I'd suggest shopping elsewhere. 

The Ford Tempo doesn't quite have the 
goods to play with the big guys in the compact- 
car league. The 2.3-liter pushrod four cylin- 
der under the hood is an underachiever; the 
Tempo's suspension is turied for excessive un- 
dersteer; and its brakes had the tendency to 
fade after repeated stops. With the shortest 
overall length and wheelbase, the Tempo isn't 
as roomy as some of the other contenders, 
though to its credit it does have a comfortable 
back seat. 

As a parting comment, I'd recommend com- 
paring any of these compacts with the car we 
didn't test this time around—the Honda Ac- 
cord [July '87]. The Accord sedan has set the 
standard of excellence in this class for several 
years. We eagerly await and will test the new- 
est iteration of this benchmark model when it 
is introduced by Honda in the 1990 model 
year. —Don Sherman 

SEL] 


Why it takes legwork to 
flatten your stomach 


You can't reduce stomach 


iei Adjustable Arm Tension 
fat by exercising Adjustable upper body exerciser works the 
abdominal muscles alone. major muscles of the abdomen, shoulders, back 
Research has shown that and arms for maximum aerobic conditioning. 


exercises that work only the ab- 
dominal region are not effective. 
They simply don't involve enough 
muscle mass to burn the calories 
necessary to trim fat. Instead of 
flattening, they merely strengthen 


= Electronic 
- Feedback 
E P i Speedometer 


underlying muscles, providing / displays elapsed 
no reduction in girth, fat- boy ime, 
folda, Ei total body fat, distance traveled at 
Etpa ges a glance. 


The exclusive 
NordicTrack® 
total-body aerobic 
exerciser is the most 
effective way to flatten 
your stomach. 


The total-body motion involves 
all major body muscles. Which 
means you burn more body fat in 
less time than with any other in- 
home exercise machine. And while 
you're at it, you're toning and 
defining those muscle groups, as 
well. So you feel as good as you 
look. 


Monitor Aerobic Efficiency 
Optional pulse meter provides digital 
readouts of pulse rate and elapsed 
workout time. 


Adjustable Leg Tension 
Adjust the machine to precisely meet your 
conditioning and weight-loss requirements. 


Patented Flywheel Free information. 
One-way 

clutch Call today. Or fill out the 
mechanism coupon below. We'll 


provides continuity 
of motion making 


send you a free 
brochure and video 


vigorous exercise that describe how Nordic- 
more pleasant and Track can flatten your 
easier to sustain. stomach and make you look 
| and feel your best. 
Non-Jarring Motion y 
Smooth, jarless aerobic motion 
ensures maximum workout ss Reneohnre & V "p pae 
efficiency while minimizing the Adjustable Legs [ Free Brochure & Video | 
risk of injury to knees, shins and Raise the front of the Call Toll Free 1-800-328-5888 
back. machine to intensify In Canada 1-800-433-9582. 
workout. l O Please send me a free brochure. | 
O Also a free video tape O VHS (D BETA 
| Name l 
| Street | 
| City State. Zip | 
| 
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Family cars continued 


POPULAR SCIENCE TEST RESU 
Toyot 


ja Camry Dix 


Ford Tempo GL 


Dodge Spirit ES 


Chevrolet Corsica LT 


ACCELERATION 
and HANDLING 


0-30 mph (sec) 

0-60 mph (sec) 

30-50 mph sec) 

50-70 mph (ec) 

Double lone change (mph) 
Slalom (mph) 

Rood holding (g). 


BRAKES 
40-0 mph cold (h) 
40-0 mph warm (h). 
40-0 mph hot (t) 


INTERIOR NOISE 
1de (8) 
0 mph dB 


Engine, 
e tain 
Power of engine (hp) & rpm. 
Torque of engine (hp) & rpm. 
Compression ratio. 


Transmission 
Final drive ralio 


CHASSIS 


Front suspension 


Reor suspension 


Steering geor. 
Turning circle (t) 
Brakes, 


EPA MILEAGE 
Cit 


DIMENSIONS 
Wheelbase (in) 
Length (in. 
Width (in) 
Height (in) 
Curb weight (lbs. distribution (% front: reor] 
Fuel tak (gol) 
Interior volume (o. ft) 
(argo volume (cv. It) 


Base price 
Price os tested. 
Mojor options (oer $100) 


PS SERVICEABILITY 


Total of 12 (maximum of 60 points) items 
Best feature 


Worst feature 


SPARE-PARTS COST 
Broke pads, front. 
Broke pads, reor 
Front shock/strut insert (eoch) 
Aerator. 
Fuel pump. 
Ignition module 
Grile 
Front bumper 
Windshield 
Taillight Jens. 
Front fender 


Reusesees 


Bsus 


Re 
Bak 
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through the pylons in the handling 
tests with the crispest road manners, 
which is partially attributable to its 
aggressive suspension tuning and 
sticky tires. It turned with only mild 
understeer and remained stable even 
when the throttle was lifted —a condi- 
tion that brings the rear end out in 
most front-drive cars. 

The Corsica had disconcerting ini- 
tial body roll on turning, but was sta- 
ble and predictable when pushed hard. 
Despite its pleasant fee], the Camry be- 
came slightly tail-happy in the lane 
change. Least pleasant was the Tempo, 
which tended to pitch and roll and suf- 
fered from vague steering. 

Highway driving presented a slight- 
ly different picture. The sophisticated 
underpinnings of the Spirit quieted 
most of the annoying rattles and 
shakes we've experienced with previ- 
ous K-car efforts. Still, the chassis is 
not particularly stiff, and road impacts 
tend to be transmitted to the steering 
wheel. 

In contrast, the Camry felt solid, se- 
cure, and crisp, handling potholes with 
aplomb. The independent rear suspen- 
sion that proved tricky in the pylon 
testing soaked up road harshness. 

The Tempo also did well on the open 
road: always tight, quiet, and man- 
nerly. This is a car that has been re- 
fined and tweaked year after year until, 
near the end of its life span, it has had 
most of its initial glitches ironed out. 
Today's Tempo has supportive seating, 
atighter body structure, better perfor- 
mance, and a quieter ride than when 
it first appeared as a 1984 model. Also, 
the Tempo's sub-$10,000 price is a bar- 
gain in a world of five-figure window 
Stickers. Regardless, its design could 
benefit from a major chassis redesign 
and a more powerful engine to compete 
with the best mid-priced sedans on the 
market today. 

In contrast to its performance in 
the high-speed tests, the Corsica of- 
ten seemed harsh on rough surfaces 
and tracked poorly on the highway. 
Combined with problems with the 
throttle ergonomics, it was a difficult 
car to take comfort from. It made for a 
marked contrast to the Toyota, which 
was the best of the group for steering 
precision, low-speed ride, and gearbox 
ergonomics, but tended to give up when 
pressed hard or driven quickly. 

The Spirit was the best overall com- 
promise with clearly superior perfor- 
mance, crisp handling, and a rea- 
sonable ride. The refinement of this 
latest generation of the basic Chrysler 
chassis may be as far as the design can 
take it. The major drawbacks are the 
dated-looking interior and lack of chas- 
sis stiffness—areas that would take a 
major redesign to change. us 


Highest K And X Band Sensitivity 


Model 976 


I Road & Track's recent test of currently 
available radar detectors, BEL VECTOR 3 
rated number one in both K and X band 
sensitivity. Rarely is one radar detector best 
in both K and X bands. In fact, VECTOR 3 
posted the highest K and X band sensi- 
tivity levels ever recorded! The results 
confirm BEL's performance advantage: 


^^. Vector 3 maintains a BEL tradition of 


excellent sensitivity, posting the 
highest figures in this survey for both 


K and X band radar." Road & Track, Nov ‘88 


It's now clear. BEL technology offers 
unmatched performance. And with today's 
sophisticated radar equipment, nothing is 
more important than the best possible 
performance. 


VECTOR 3's performance edge is 
achieved by adapting a technology used in 
military satellite communications. We call it 
Image Rejection Technology®, or IRT®. And 
through its use, VECTOR 3 provides a level 
of sensitivity unequaled by any other radar 
detector manufacturer—a definite advan- 
tage for detecting Instant On or Pulsed 
radar. And when Instant On or Pulsed radar 
is encountered, VECTOR 3 warns you with 
a separate audio alert. 


But outstanding sensitivity isn't your only 
advantage. VECTOR 3 also detects Ka band 


BEL VECTOR 3 
Radar 
Detector 


radar, now increasing in use throughout 
the U.S. and Canada. And VECTOR 3 also 
effectively reduces false alerts from non- 
police sources without any loss of sensitivity 
to police radar. 


Laboratory Tests* 
Sensitivity, dBm/cm* 
Model X-band K-band 
[BEL Vector 3 1172... 115.6] 
Audiovox RX4 ......-... 10437557 939 
Cincinnati Microwave. 
Esci 1129: 1068 
10,1 s 107.8 
134 1 110.8 


Average unit . . . 
Source: Road & Track, Nov. 
“Conducted by Advanced Product Evaluation 
Laboratory, Inc. 


BEL VECTOR 3 is the only unit in this test that also 
detects Ka band radar. 


Road & Track, Nov. 1988 


The IRT” Difference 


A police radar signal is often buried by 
microwave "'noise"', making it invisible to 
ordinary superheterodyne detectors. Image 
Rejection Technology® however, reduces 
this surrounding microwave "noise" 
making the same police radar signal visible 
for early detection. 


Regine ho 


How a conventional 
superheterodyne 
radar detector sees a 
police radar signal. 


VECTOR 3 with IRT® 
sees the same signal 
clearly by reducing 
microwave "noise". 


Performance this complete also includes 
a long list of features that makes driving 
with VECTOR 3 easy and convenient. 

VECTOR 3 is only $279.95 and comes 
with a full one year warranty on parts and 
service. To order your VECTOR 3, or to 


obtain the name of a dealer near you, just 
call toll-free. 


1-800-341-1401 U.S.A. 
1-800-268-3994 Canada 


New European 3 Band radar detectors are now available. Please 
inquire for more information. 


‘Registered trademark of BEL-TRONICS LIMITED. 


BEL 


BEL-TRONICS LIMITED 
The Intelligent Choice 
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TOYOTA PARTS AND SERVICE 


THE 
PERFECT FIT: 
YOUR TOYOTA 
AND TOYOTA 
QUALITY 
DEALER 
SERVICE. 


Its no puzzle at all keeping 
your Toyota running like new. 
Just treat it to Genuine Toyota 

Parts and Dealer Service. 
When you buy a Toyota, you 
buy quality. And your Toyota 

dealer is always ready to help 
you keep it that way. 

For more information about 
Toyota products or service, 
contact your Toyota dealer or 
call 1-800-331-4331. Get More 
From Life... Buckle Up! 


TOYOTA QUALITY 


WHO COULD ASK FOR ANYTHING MORE! 


JUNE 1889 
“Of late, the attention 
of naturalists has been 
YEARS AGO drawn to the peculiar 
kinds of animal life living in the 
depths of wells. Credit is due chiefly 
to Prof. Franz Vejdovsky. He has ex- 
amined with the microscope the wa- 
ter of 231 wells in Prague, Czechoslo- 
vakia, in order to study the noxious 
organisms suspected of existing there- 
in. Among the regular inhabitants 
is a crustacean, the Cypris [see illus- 
tration]. The animal is enclosed in a 
shell-like structure, from which a pair 
of caudal appendages protrude, pro- 


JUNE 1939 


Looking Back... 


Sampling a century of POPULAR SCIENCE 


vided with bristles for locomotion. 

“The intelligent reader will not allow 
well-fauna to interfere with his enjoy- 
ment in quaffing a cooling draft fresh 
from the pump; for these organisms 
live only in the lower depths.” 


“Pan American Airways 82,500-pound 
‘super-clipper’ flying boat will soon lift 
from Long Island Sound on its initial 
passenger run to Europe. Built at the 
Boeing plant in Seattle, Wash., the new 
transatlantic sky boat—the first of a 
fleet of six—is the biggest airplane in 
the world. Its hull is 105 feet in length 
with a wingspan of 152 feet. 


JUNE 1964 
| “The Good Friday earth- 
| quake that crippled Alaska 
YEARS AGO And sent tidal waves rip- 
| ping down the West Coast was the first 
| of two great earthquakes that will 
| occur in 1964, if this is an average year. 
In downtown Anchorage, unstable clay 
under the city 'slumped' due to the 
quake's vibrations. 

“Seismologists know where certain 
earthquakes will strike though they 
have trouble saying exactly when [see 
“Predicting Earthquakes,” this issue]. 
A major temblor is due in California 
on the southern half of the San An- 
dreas fault where great earthquakes 
occur roughly every 100 years. The last 
big one there was in 1857, and ‘mod- 
erate’ shocks since then haven't relieved 
the strain that is building up." 


"A quartet of 1,500-horsepower 
Wright Cyclone engines drags the boat 
through the air at more than 200 miles 
per hour. Catwalks through the wings 
enable mechanics to reach the engines 
and make repairs in flight." 

Flying boats became obsolete by 1950. 
They were replaced by more economi- 
cal land-based aircraft. 
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TOYOTA TRUCKS _ u - 


PICKUP 
AWINNER. 


MOTOR TREND MAGAZINE. 


TRUCK OF THE YEAR 


Everybody loves a winner. Especially a winner like the newly redesigned 


1989 Toyota 4x2. Just named “Truck of the Year” by the editors of Motor 
Trend magazine. 


In test after test, the Toyota pickup out-cornered, out-accelerated, and 
out-and-out blew away the field of tough competitors. 


And this coming on the heels of yet another outstanding Toyota 
Truck landslide victory. In January, 4Wheel & Off-Road magazine 
named the Toyota 4x4 SR5 V6 “4x4 of the Year" No mean feat, either. , 


So if you don't want to settle for anything but the best, pick up a 
winner. Toyota. 


TOYOTA QUALITY — 


Call K800-GO-TOYOTA for more eon Baten 
information and nearest dealer location. WHO COULD ASK FOR ANYTHING MORE! ©1989 Toyota Motor Sales, US A. Ine 
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Thisisa polish unlike any other polish 
Or Wax. 


Turtle Wax? Plus" Teflon? 
Unequalled protection. Against dirt, 
grime, salt... youname it! 


New Turtle Wax Plus with Teflon. 


Theultimate protection. 
Theultimateshine. y% 


turtle © 
wax: > eee 
TEFLON: 


"Reg. US. Pat. Office for DuPont fluorocarbon resins 
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Music studio ) 
for Apple IIGS 


Mouse-controlled music symbols for 
Music Studio 2.0 let you compose on the 
screen. The program also can capture 
and play back keyboard notes. 


Budding Beethovens will like the ver- 
satile Activision Music Studio 2.0 
music-composition program. After 
composing notes on the computer screen, 
you can play them back through Apple 
IIGS computer sound circuits, capture 
your composition on a disk, or print 
it out. Other digital musical instru- 
ments can be used to compose and play 
back notes. 

The program features pull-down 
Screen menus and graphics symbols 
that function like slider-knob controls. 
Functions akin to word processing aid 
composition: You can quickly copy, in- 
sert, or shift blocks of notes. A few 
mouse clicks transpose blocks of notes 
upor down one whole note, change note 
durations, or replace one instrument 
with another. 

The program disks store digital in- 
formation to synthesize various instru- 
ments. Some instruments employ the 
Ensoniq sound chip built into the IIGS 
to help minimize the “buzzy” quality 
of synthesized music. But most instru- 
ments, I felt, still have this unpleas- 
ant "digital" quality. You can customize 
any instrument or create your own by 
changing up to six features on a sound- 
envelope graph. 

Iheard the best sound by linking the 
program to a high-quality digital key- 
board and playing selections through 
it. To hook up a keyboard or other gear 
you'll need a MIDI (Music Instrument 
Digital Interface) adapter. These plug- 
in circuits cost less than $100, as does 
Music Studio 2.0. One ofthe program's 
most remarkable features—capturing 
and displaying notes played from a key- 
board—isn't detailed in the user's 
manual. Activision, 2350 Bayshore 
Parkway, Mountain View, Calif. 94043. 
—John Free 


THERE'S A 
LOTOF [im 

THINKING IMS 
BEHIND st hind Olympic. A lot of it 

EVERY CAN RR 
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Home Remodeling: 


The Finishing ‘Touches 


Science major home remodeling proj- 

ect is just a step away. Maintenance 
of the house and yard has already begun, 
as our homeowner hoses down the new 
driveway and waters new shrubs in the 
photograph above. 

This is the third section in a three-part 
| series that is an actual case history docu- 
menting the complete remodeling of an 
older home in Madison, Georgia. 

In the March issue, we described the 
selection of the house, how to use a 
Realtor®, inspections, selecting and work- 
ing with an architect, buying, financing, 
Starp designing -all pot xd plan- 
ning and preparation. The second section, 
in April, dealt with the real remodeling 
work, as we got down to the basics of 
| what a do-it-yourselfer could do and what 
|a contractor should probably be hired 
|to do and how to work with one. We 
selected a contractor and watched as he 
executed the architectural design, added 
rooms, deck, driveway and garage, and us- 
ed energy-saving products and materials. 

In this third section, there is more 
about dealing with professionals. We 
document the completion of the plans 
and designs of our interior designers, 
landscape architect and participating 
advertisers. In this section, the older 


Ss completion of the Popular 


house we bought becomes a dream home. 
We see what the skills of professionals, 
combined with the the hard work of 
dedicated do-it-yourselfers, can do to 
transform a house. We see the major con- 
tributions that interior decorators and 
landscape designers can make to the 
beauty and livability of a remodeled 
home. There will be before-and-after 


examples, but the emphasis is on life- 
style improvements and the lower main- 
tenance and increased energy savings, 
that are available to today’s homeowners, 
through advancements and innovations 
in home remodeling products. 

Subjects you'll find covered in this section: 

E Analyses of costs versus increase in 
value for selected home improvements. 

How to negotiate with your contractor 
or subcontractor. 

E From old to new: the renovation of 
the house's front—shown as a passerby 
sees it—painting, porch-to-study tran- 
sition, roofing columns and railings, 
entry security. 

W A walk through the house as it becomes 
a home: painting and decorating the 
study, living room, dining room, kitch- 
en and great room addition, family 
safety, bedrooms, bathrooms, floors, 
windows, doors, insulation, cleaning, 
appliances for cooking, refrigeration and 
refreshments. Plus a celebration party! 

W Handy to have around the house: 
specialized tools and products that save 
time and money. 

W Living life to the fullest: study, great 
room, deck, spa, garage and vehicles, 
plus the charm that a properly plan- 
ned lawn, garden and shrubs can add 
to property. 
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Selecting a Professional 


Start by asking friends and neighbors who 
have had similar work done. Ask building 
material dealers and other retailers. Ask 
potential contractors for references and 
check them. Of course, you will also find 
repairmen and contractors listed in your 
local telephone directory and local 
newspaper. Just make sure of the quality 
of their work before you proceed. 
Know exactly what you want done and 
be sure that your contractor also knows 
exactly what he is to do. Settle on a price. 
If you're paying an hourly rate, make 
sure it's a competitive rate, then get an 
estimate of the time needed for the job. 


Transforming the Exterior, 
The exterior of the Madison House had not been 
painted in many years. As you would expect, the 
wood siding on this 80-year-old house was in 
terrible shape. 

‘To achieve a smooth, clean surface so we could 
begin to paint, we had no choice but to sand the 
siding down to the raw wood. Although tiring 
and time-consuming, extensive sanding was our 
only means of arriving at a pristine surface. To 
reach raw wood, first a round sander was used and 
nen " ba sander » smooth = pron 

o help prevent future peel ling cracl 
we began by applying Olympic? Latex Primecoat. 
Olympic Latex rient coats the bare wood 
with a flexible acrylic film that provides an 


A ids shutter i is being given an accent color 
Wedgewead Suan Finish by a painter 
eom a Mrs uis Power Painting System. 
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excellent base for topcoating. The film resists 
piri ay Sp xo Deci ni nien i dis 


quickly (in about 1 hour) and cleans up easily 
iy ages On cee ct 


applied temperature 
between 60^ E. SOS E Care should be taken 
to avoid exposure to rain, dew or fog until the 
coating cures, 

Olympic Overcoat®, a 100 percent acrylic latex 
exterior house paint, dadas ric ig 
coat. Wire x amargo 15 years, to 
resist cracking, peeling and blistering. 

Olympic Overcoat is available in both flat or 


surfaces that side ending and 
sree i sills, doors and 
trim. In keeping with the i 

of Madison, we selected Overcoai Flat 


Satin Finish 
for the shutters. is available 
in 27 flat nish color cd 8 ati finish colon 

the Deck. 
As part of the extensive ling done at the 
rear of the house, a functional deck was built 
to house a spa by Hot Spring Spa and a gas grill 
by and to space. 


ATHE 
ii 
gli 
Pull 
end 
3 


T 
aie 
| 
| 


bare surface to ensure proper adhesion of 
the 


H 
d 


With the newly painted Wing shutter in position 
on the rear of the house, the painter is now 
using a Wagner Spray Painter to apply Olympic 
Deck Stain directly from the can. Old South 
railings are behind him. He wears Georgia Boots. 
and clothes by Dickies. 


New Electronic Power Painter 
Is Now Available to D-LYers. 
Experienced professional painters often use spray 
painting aa A convene testbed ne UM 

smooth, even finishes. 

Now an extremely versatile Power Paint 
System™ for spraying latex, oil-based paints 
stains, water sealers and wood itives has 


painter available to 


Olympic 
peeps mer rye na emp 
that this power painting system offers good 
control of the spray pattern, with electronic 
selection of four spray pattern widths at the 
beck ees Ma 

Wagner system includes a Angle tij 
lor Baga Inte jabo, new Snel ip Se 0 
tip for oil-based paint and latex stain 
babe merge atomizer 
stick, one-quart paint con- 
tainer, Cleaner Lube sample, back pack with suc- 
tion tube and liner, plus a helpful owner’s manual. 
This Power Painting System sprays most un- 
thinned latex paint with IlO watts of power. 
Vibration-isolated motor means fatigue-free 
operation. There's a longlife carbide piston, 
inder ost Me x I UT 
Angle tip can Dese 
spray pattern for really large jobs, and 
hee 
you're getting your next 
ing project, check at your hardware, 
supply or paint retailer for the Power Painting 
System, a truly versatile system bearing the 
well-known Wagner name. 


FOR THE SAME REASONS 
NO ONE WOULD PAINT THIS CAR WITH A BRUSH, 


Look what happens when this car is painted 
with a brush. You get drips, brushmarks and un- 
even coverage. That's why, when you paint your 
house, you should use one of the revolutionary 
new Wagner Power Painting systems. 


We've always been faster. Now we're even better. 


Not only are we up to 80% faster than old 
fashioned brushes and rollers, but our powerful 
new forced-air cooled motor creates a finely 
atomized spray for a smoother, more professional 
finish. Make quick work of siding, shutters, 
fences, decks — even wicker furniture. 


A 


No one can match our improved features. 


Our new backpack paint container is 
perfect for big jobs. And our exclusive 
new push-button selection of spray 
- pattern widths gives you precise, 
» electronic control. 
We even have three different spe- 
cialized spray tips, including a new 


YOU SHOULDN'T PAINT YOUR HOUSE WITH ONE. 


Wide Angle tip for large paint jobs, a new adjusta- 
ble stain tip for improved performance with oil- 
based stains, and a durable all- V 
purpose ceramic tip with a life- 
time guarantee. 

The best way to paint. Period. 


The new Wagner Power Painting Systems 
give you faster, more professional results on almost 
any painting job. So kick the brush 
habit. There is no better way 
to paint. 

For more information, 
check the paint or hardware 
department of your local 
home improvement retailer. & 


A 
WAGNER 


Not just a whole lot faster. 
A whole lot better.” 
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Trade Magazine Reports on 
Remodeling Costs vs. Values 


Remodeling magazine is a leading publi- 
cation for professional remodelers. Their 
exclusive annual report of costs and pay- 
back values for typical remodeling proj- 
ects in 18 representative cities, in the 
judgement of professional contractors, 
real estate appraisers and Realtors®, ap- 
peared in October, 1988. We are indebted 
to Remodeling's editor, Wendy Jordan, for 
permission to use this survey and we also 
thank the publisher, Hanley- Wood Inc., 
for allowing us to do so. We believe that 
you will be interested in what profes- 
sional contractors, real estate appraisers, 
Realtors®, and HomeTech, a nation- 
al remodeling consulting firm based in 
Bethesda, Maryland, have to say about 
the costs of various remodeling proj- 
ects versus the probable return in added 
home value. 

As Remodeling magazine puts it, the 
typical remodeling customer asks 
how much it will cost, but that's only 
half the story. "The second part should 
be how much value will the project add 
to the house.” 

Within this section will appear sum- 
mary remarks originally published by 
Remodeling magazine. These excerpts 
represent the opinions, experiences and 
relative optimism of professionals, three 
each from the Northeast, South-east, 
North Central, South Central, Northwest 
and Southwest regions. 
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i] Decks are a good in- 
35] vestment in areas 
PIT Ea where people can 

s expect to spend time 
outdoors comfortably. 
The design and quality are important 
factors in determining pay back. Buyers 
tend to be enthusiastic about homes 
with decks if the deck is easily accessible 
from the great room. 


In the photograph below, the homeowner is select- 


ing the temperature that’s perfect for relaxation. 
Hot Spring Spa's otal insulation, thermal cover 
and super-efficient, two-pump system combine to 
keep the spa hot and ready to use at a moment's 
notice. Yet operating costs are only pennies a day. 


PUDE Sd prs Spa's naka bre 
s 
in its most. peas qnc wo p 


dera ort igi 
Available only in Hot Spring Spas, the 
La seid Hd ee entire ec 
pes ting a manual 
Constructed of durable © thermo- 
manufactured by Dow pany, 


desired temperature 24 hours a day, so 
always hot and ready to use—at a 
low monthly operating cost. 

Since Hot Spring Spas are constructed of 
the finest materials and components, they iei 


DARE md ee 


ot pet 400. Eo] 


Which is why we urge you to call 1-800-666-4772 
today for a free, 16-page copy of our “Guide 
To A Better Built Spa” 

We'll also put you in touch with 


BUYA SPA one of our 400 dealers nationwide. 
ONE PART AT ATIME, © E E E 
Th mn bsec : mm deciding which spa to buy should be 
e more you about a Hot Spring Spa, the — the easy d 
more comforting you'll find it. part. HOT SPRING SPA 


A Division of Masco Corporation. 


What comforts the 
body should comfort 
the wallet. Our spas 
stay hot, yet are eco- 
nomical to use, 
even at tem- 
peratures well 


below 0° E. 


Most spa 
makers use flimsy 
five-cent seals. We 
use rigid fifty-cent 
o-tings — small, yet 
watertight reasons 
‘our spas are 
‘warranted not 
to leak.* 


> 6 


Hot Spring Spas 
were the first portables 
listed by Underwriters 
Laboratories, € (q 
the nation's leading 
tuthority in electrical safety. 


el yi ET -well design lets you recline in your body's 
most While barrier-free seating allows you to 
muc fedem je aly Or, relax in the places in between. 


ers 

lot Spring AYEN rene eee 

are up and down to give your back a massage that 
Elero odia etie 


Only Hot Spring Spa offers a 5-year warranty covering 
every maj in the spa—shell, electrical, plumbing, even 
part and abr 1 


Even when you're 


Proving this is the most carefree spa you can buy.* 


tem. One pump 
system. 
economically circulates water 
through the filter 24 hours a 


effects of Hot Spring Spa's 
Jetstream.™ tter place fo ake im aching feer 
OU at the office or on the courts. 


m. mm mmm 5 qcnpo mm 


E ASIA == at s 
'A copy of our warranty is available from your Hot Spring Spa dealer. **Moto-Massage Jet U.S. Patent 64,523,340, #4, 339,833. © 1989, Watkins Manufacturing Corporation 
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@ToOLS-RENTING 
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Renting a Tool Versus Buying It 
Most homeowners accumulate an assort- 
ment of handy tools which are frequently 
used over the years. A good argument can 
be made, however, for renting any heavy, 
expensive tools necessary for occasional 
use, such as in a major remodeling proj- 
ect. There are dealers who will not only 
rent tools to you but show you how to use 
them. Make sure you understand how to 
operate any tool you rent before you leave 
the rental shop. 

Caution: Think about how long you 
will actually need the equipment and 
allow adequate time to complete the proj- 
ect to avoid extra-day rental charges. Most 
tools are rented on a daily rate basis, so 
get a full day's use by picking up rentals 
early. If you estimate the total rental cost 


realistically, you may find that it's actually 
cheaper just to buy the tool, either to 
keep or to resell when you're finished. 
Newspaper want ads carry common items, 
but make sure that you get all instructions 
and any applicable warranties and time 
with the seller to make sure that the 
equipment is in good operating condition 
and that you know how to use it properly. 


Handling Problem Situations 
With Your Contractors 


No matter how good your relationship 
may be with your general contractor, or 
with your subcontractors, it's still very 
likely that problems will arise. Here are 
a few suggestions for avoiding some of 
these situations or negotiating to mini- 
mize trouble. 

First, have a clear mutual understand- 
ing of all important elements of the agree- 
ment. The contract should be specific. 
Avoid changes as much as possible. Keep 
a written record of any changes in 
amounts and schedules quoted. Ask if 
there is a written guarantee on the work. 


If you have a complaint, talk to the con- 
tractor, not his workmen. 

Bear in mind that the contractor may 
have a sound explanation for what has 
happened, and keep an open mind and 
your temper in check. Listen, and take 
notes as you do so. Ask for points of agree- 
ment as you talk, then write a summa- 
tion of agreements reached. 

Let the contractor know what your 
major concern is: appearance, cost, qual- 
ity, time, a deadline or other factor. Give 
him a chance to make things right and 
listen carefully to his suggestions. 

If you reach an impasse, check with 
your attorney or the local Better Business 
Bureau. In some communities, you can 
go to arbitration, but remember that it 
will be up to you to prove your case. 

A recent development is the use of 
digitized take-off and estimating systems 
by leading contractors. Printouts from 
contractors who use advanced programs 
such as the Techsonix Digitizer System 
are extremely accurate, and serve as 
checklists on products, projects and 
pricing. They protect both homeowner 
and contractor. When considering a gen- 
eral contractor for a major project, ask if 
you can have access to his printout. 


Musical tastes aside, most people 


134 


agree that the four-wheel drive Isuzu Trooper is a big hit. For one 
thing, the versatile Trooper can carry more than just a tune. Because it has room 
enough for five adults and 45 cubic feet of cargo. 

The Trooper also comes standard witha fuel-injected 26 liter engine that 


Isuzu Trooper turns ina virtuoso performance on and off the road. Anda choice of great options. 


A Perfect Family Pairing 
for Work, Play and Trave 


In the newly added garage of the remodeled 
house in Madison sits the family's newest addi- 
tion, a 1989 Isuzu LS Trooper, while its hard- 
working partner, an Isuzu LS Spacecab Pickup, 
rests just outside. 

The Isuzu Pickup was our Old Reliable. It was 
put to good use by the contractor’s crew. The peo- 
ple working on the project used the Pickup for 
various errands, especially for hauling tools, gar- 
den equipment, and most recently, shrubs, plants, 
soil, fertilizer and other items from the nursery. 
The helpful people at the local nursery and hard- 
ware stores became accustomed to seeing our 
Isuzu Spacecab Pickup arrive for another load. 

"There are country roads around Madison and 
some of them are rugged. The Isuzu Pickup has 
a steel frame reinforced by rigid crossmembers, 
plus an advanced suspension system, and it took 
Georgia's back roads in style. Five-speed transmis- 
sion is standard, but payload and fuel mileage are 
exceptional. 

The Scc LS model is also quite comfort- 
able, with plenty of leg and shoulder room and 
reclining bucket seats, plus jump seats that face 
forward and a four-speaker stereo system. Cargo 
cover is retractable. A new Pickup power feature 


is the Isuzu Total Engine Control fuel injection 
system. There's also more horsepower and more 
torque than in previous models, a feature that 
especially pleased our younger crew members. 

All in all, it’s a tough, powerful partner for 
the Trooper LS, which is a handsome and prac- 
tical vehicle with multiple uses of its own. This 
versatile 4-wheel drive car is great for family haul- 
ing, travel or just having fun. It was especially 
handy for trips on the interstate highway to 
Atlanta to pick up tools, equipment, props and 
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visitors who wanted to see the Madison house 
firsthand. Options include automatic transmis- 
sion, captain's chairs and 2-door or 4-door body 
styles. And all for thousands of dollars less than 
some other comparable vehicles would cost. 

Costs aside, we were impressed by the Isuzu 
‘Trooper’s combination of beauty and versatility. 
With 71 cubic feet of hauling space and fuel- 
injected 2.6 liter engine, this good-looking vehicle 
is a welcome go-anywhere, do-anything addition 
to a family. 


Like a convenient automatic transmission. Or a powerful V6 engine: All for just a song. 
So if you're looking for a vehicle that'll strike a responsive chord in you, for over 


For free Isuzu 
brochures call: 
(800) 245-4549, 


$1,000 less than a Jeep Cherokee; test drive a Trooper at your local 
Isuzu dealer. And find out why its one of our most popular numbers. i UZU 


71989 Trooper LS shown $15,839. 1989 Trooper base price $13,149 M.S.R.P. PO E. excluding tax, license & transportation feesas of 11/28/88. 
*Sand LS only. ** Comparison based on 4-door 4x4 base models. 


The First Car Builders of Japan. 
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With the invaluable assistance of his son, the 
homeowner is using versatile Sakrete Concrete 
Mix to set a U.S. Gaslight into place to welcome 
friends to the remodeled house. Both wear 
Dickies clothes and Georgia Boots. Newly 
sodded lawn and new shrubs are prospering on 
a diet of Miracle-Gro Lawn Food and Miracle-Gro 
Plant Food. 


Concrete Improvements 
Can Be Easy and Economical. 


Did you know that you can make a group of 


attractive, useful home improvements over a few 
weekends using only about $1,200 in materials, 
instead of paying someone else over $5,000 for 
the same job? The results will add lasting value 
to your home. You can add a patio, barbecue, 
pool, fieldstone or decorative wall with ease by 
using Sakrete® products. And Sakrete Cement 
Mixes, the industry standard for quality, con- 
sistency and strength, also offers a project “how 
to” booklet for doing home improvements. 

You can turn your imagination loose or you 
can follow the step-by-step instructions in the 
project booklet, which is available from your 
hardware or building supply retailer, or direct 
from Sakrete. 

In the detailed brochure, there are general 
instructions for working with Sakrete Concrete, 
Sand and Mortar mixes for repairing existing 
concrete, pouring slabs, pouring footings and 
working with brick, fieldstone and decorative 
blocks. Also included is information for use of 
Sakrete Blacktop. 


In addition to the helpful instructions in the 
booklet, you can see from photographs in it ex- 
actly how to do the popular home improvements 
mentioned above, plus: 

WBrick walls, planter and seating wall 
WFlower-bed edging 

E Children’s play yard 

E Backboard and basketball court 

E Ponds 

WOther home beautification ideas 

You'll only need a trowel, wood float, steel float 
and edger for some of these projects. Other often- 
needed equipment includes a carpenter's level, 
straight boards or screens for leveling surfaces, 
metal coat hangers or rods for reinforcements, 
and sand and gravel for drainage under concrete 
slabs. Sakrete products are simple to work with 
because bag sizes are designed to yield an even 
number of square feet. The amount of water to. 
use per bag is in measurements of a gallon, half 
gallon, etc., depending upon bag size. 

Another product distributed by Sakrete Sales, 
Inc., is FADE™. If you have unsightly oil patches 
on your concrete driveway, garage floor or park- 
ing area that simply won't come off with other 
soaps and detergents, try new FADE. It works 
on new spills or on spots that have built up over 
a period of time. FADE is easy to use by simply 
pouring it on, spreading with a broom and flush- 
ing away with water. There is no danger to grass 
or shrubs and no special equipment is required. 

Rei that a clean driveway or garage floor 
enhances and preserves the appearance and value 
of your home. FADE is available directly from 
Sakrete Sales, Inc. 


i STANDARD 
SAKRETE. -—— 


INDUSTRY. 


The G after the brand name SAKRETE? indi 
cates that SAKRETE is a registered trademarl 
and has been recognized throughout the world. Mon 
than one billion bags were sold in our first fifty years. 
SAKRETE stands for high quality. 


Professional builders and do-it-yourselfers follow a basic rule 
For over 50 years, they have asked for SAKRETE, the standart 
of quality and consistency in mixtures of aggregate and cement 
ing materials. 


Don't forget to ask your dealer for a free project booklet ani 
*How-To" information when you buy 

SAKRETE. Or, send $.50 mailing and 

handling to SAKRETE, Inc., P.O. BOX Concrete and Mortar Mixes 
17087, Cincinnati, OH 45217. © 1988 SAKRETE, INC. 


Toug Çan Give Outdoor Activities 


New Definition With Music. 


u can quickly become an important part of 


your outdoor entertainment activities through 
Omnispeakers™ from Paramount Pictures Cor- 
poration?. You can plant these fully weather- 
proofed, world-class speakers directly in the 
ground for any outdoor use: in your garden or 
backyard or around your pool, patio, terrace, 
deck, barbecue, porch or rooftop garden. 

They can be planted in planters or set outside 
as portable units. Their landscape-green 
casings will let them hide as they blend in with 
their surroundings. 

By placing a pair of speakers in strategic loca- 
tions, you can bathe your family, friends and 
guests in a quality of sound that was available 
only indoors before Omnispeakers. 

lf you enjoy listening to music as well as 


outdoor relaxation, Omnispeakers are a great ad- 
dition to your life-style. They made a unique 
contribution to our Madison home, with its 
deck, breezeway and spa. Another pair has been 
placed in front, directed towards the porch. 
Omnispeakers were originally developed for 
use at such major attractions as Sea World, 
Disneyland and Epcot Center, but have now mov- 
ed into hotels, parks, private estates, recreational 
areas, rooftop gardens and residential backyards. 
Each Omnispeaker comes to you with 50 feet 
of waterproof speaker cable so that you can posi- 
tion a network of speakers all through the garden 
or yard or around deck, porch or patio. 
Housing is rugged ABS plastic. Omnispeakers 
are waterproof and stand up to rain, freezing tem- 
peratures and the sun's ultra-violet rays. Durable 
plastic and aluminum screen protects speakers 
from lawn mowers, leaves, grass and debris. 
Installing Omnispeakers is an easy D-LY proj- 
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Exterior music in beautiful stereo comes from 
Omnispeakers? by Paramount Pictures Corpora- 
tion®, like this one buried near the deck stair- 
way. Left, D-LY'er connects speakers to stereo. 


ect. Experiment to find the best location for the 
speakers, in pairs, and dig holes 10” deep and 
16" square. Level the ly and bury it in firm 
ground up to 134" below the protective foam col- 
lar. Bury the rubberjacketed cable to your 
amplifier/receiver at least 4" underground by the 
shortest route to avoid severing it later with 
edger or mower. Route the cable to stereo speaker 
outputs. Connect one line to positive (+) and 
the other to negative (—). Now, that wasn't 
hard, was it? 

As mentioned, you can use Omnispeakers as 
portable outside units, but for the purest sound, 
Omnispeakers should be placed in the ground, 
where they handle 100 watts of power and proj- 
ect 360° of state-of-the-art sound. 

Enjoy a new sound dimension in an outdoor 
ambience. Omnispeakers give you complete 
control over great sound in your own special 
outdoor world. 


All-Around Enjoyment 
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Colonial 
Columns 


In Durable Aluminum 


Houlbrie 


P.O. Box 1179, Dept. PSG6 
Moultrie, GA 31776-1179 
Toll Free 1-800-841-8674 
In Canada 819-822-2422 
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Do-ltYourselfers 
Can Install Columns. 


The adjoining ad describes how “Old South” 


architectural columns made of aluminum are 
greatly superior to wood. Produced by Moultrie 
Manufacturing, these columns are stronger, 
easier to install, impervious to decay, and require 
little maintenance. 

They are produced in round (fluted), square, 
and plantation designs to accentuate a wide 
variety of architectural styles, in lengths from 
8 to 30 feet. Also, four decorative capitals— 
Corinthian, Scamozzi, Doric, and Standard—are 
available for round columns, enabling you to 
select the style that best suits your architecture. 

Installation of Old South columns makes a 
good Saturday do-it-yourself project. All you need 
is a hammer, saw, level, measuring tape, and jack. 
Four columns take about two hours to install. 

To complement the columns, Moultrie also 
produces decorative aluminum railing, as seen 
on the Madison house. These railings have the 
same factory finish as the columns, and are 
attached to columns with simple angle clips. 

When planning to install railings with your 
columns, accurate porch, and completed step 
measurements are a must. With exact dimen- 
sions, Moultrie can design and build railings that 
install easily for a perfect fit. 

Custom gates and fences are also available to 
provide a Sotinctive border for your property. 
The company suggests that you work with a 
builder to lay a secure foundation for the fence, 
then select the style that suits you best from their 
“Custom Gate and Fence Kit.” 

How much do Old South columns and rail- 
ings improve the appearance of a house? In the 
adjoining photograph, see how elegant the col- 
umns and railings look. A Madison neighbor 
watched the dramatic improvement as it was 
restored, but was surprised at how easy the col- 
umns and railings were to install. “I thought that 
putting in columns would be hard. But those 
were easy to put in and look at the difference.” 

These graceful Old South 
columns are far stronger than 
wood, impervious to weathering 
and do not warp, crack, dry rot, 
or attract insects. For most sizes, 
one or two people can easily 
replace old decayed columns with — — 
these lightweight units. 


- 


A boy and his dog rest on the 
front steps next to the Old South 
aluminum railings. He's wearing 
his blue jean jacket and jeans by 
Dickies, and his Georgia Boots. 


26g 
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What Our Workmen, Staff 
and Models Wear After Hours. 


In many photos of our remodeling project, the 
workmen are wearing clothes provided 
Dickies". They commented on the durability and 
neat appearance of Dickies work pants and shirts, 
the permanent-press fabric, the dependability and 
the excellent quality. Our homeowner-family 
models, including the son shown below, also like 
the good looks and durability of Dickies clothes. 

We noticed that after work the crew wore the 
versatile pants for casual attire. Soon the group 
working on this series—writer, art director, proj- 
ect supervisor, photographer and staff people— 
were all wearing Dickies clothes and gloves on 
the job, and when they were relaxing afterwards, 
too. We gained a real appreciation for the qual- 
ity and the combination of rugged durability and 
rugged good looks through this actual experience. 

None of this was surprising, because the 
Dickies name has meant quality and craftsman- 
ship at competitive prices since 1922. Selection, 
quality, pricing and availability have made 
Dickies America’s favorite workwear. Customers 
recognize that the Dickies label identifies one 
of the best values in clothing. 

Dickies’ construction features tunnel belt 
loops, easy size alteration without sewing, 
memory-lock zippers, extra-deep pockets and 
a lock-stitched hem that won't rip out. Hard- 
working Dickies clothes can take whatever you 
dish out, even when you're doing the toughest 
and most demanding job, yet they're also great 
for leisure wear. 

Dickies offers a complete workwear line fea- 
turing matching work sets, bib overalls, long- 
and short-sleeve jackets and over 20 styles 
of work gloves. 

For the new Branders Jeans line from Dickies, 
the up-to-date styling, quality and competitive 
pricing have brought about the description, 
“Priced to fit America.” You have a choice of 
regular or stonewashed gray or black denim, with 
brass zipper, five pockets, rivets and burrs or bar 
tacks at stress points. 

Also from Dickies is the exciting Harbor One 
line of classic sportswear clothing for men and 
boys, with pants and shorts that have traditional 
Dickies durability and quality. And like all other 
Dickies products, they're real values at the prices! 


‘Dickies 


Great M ikea 
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Rubbermaid’s Wall Strip, mounted in the garage, 
organizes tools by Red Devil, Sidewinder, Arrow, 


Dremel and others. 


Now There’s an Answer 
to Tool Storage Problems. 


How many times have you been working on a 
home repair or do-it-yourself project and been 
unable to locate a particular tool or piece of hard- 
ware? Frustrating, isn’t it? Most people report that 
tools and hardware are all too often piled in 
toolboxes, drawers or cartons without thought 
of order or convenience. 


In survey after survey, consumers said that they 
wee lookinig ca betes way ss oeil hac 
the solutions available to them. They said they 
wanted a simple, efficient way to store and locate 
their tools. Rubbermaid® not only sponsored con- 
sumer research, but paid close attention to what 
consumers asked for and then 
assigned the task to the com- 
pany’s innovative designers. The 
result is truly integrated work- 
shop storage that is flexible and 
easy to use. 

The Rubbermaid® Work Space" 
System encourages the visibility 
of tools and unitizes small parts 
and hardware. Each highly func- 
tional piece can be used in the 
home, garage, workshop, kitchen, 
hobby area, or wherever things 
are to be stored. You can mount 
products neatly on a workshop 
or garage wall or you can use 
convenient hooks on pegboard. 
The arrangement we settled on for the Madison 
tool-storage area was Rubbermaid's convenient 
33-inch tool-center Wall Strip, which let us mix 
and match the tool holders we felt we would need 
most often. We found that we could snap into 
place accessories such as racks for wrench, 
screwdriver and tools, bins for small parts, a carry 
sling for cords, hoses and ropes, plus other units, 
and organize them all in one attractive unit for 
mobility and easy access. The modular units 
could have been mounted on pegboard or wall 
studs, had we chosen to do so. 

Rubbermaid is making this new organizing and 
storage system available in a variety of ways. The 


SYSTE 


M VII 


TECHSONIX'S NEWEST, MOST ADVANCED 
VOICE ACTIVATED TAKEOFF AND ESTIMATING SYSTEM 


FOR THE CONSTRUCTION INDUSTRY 


Now, from the original innovators of Digi- 
tized Takeoffs and Estimating, comes the 
Number One System in the world. If you 
make Takeoffs and run Estimates, then you 
must see the sensational BIG BROTHER of 
all TECHSONIX Takeoff & Estimating Sys- 
tems. The amazing SYSTEM VIII, superbly 
styled and accurate to 1000 points per 
square inch, installs in less than an hour. 

It listens to and obeys your every word. 
That's right, we said "LISTENS." System VIII 
offers the fabulous TECHSONIX, optional 
GENESIS Voice Activated Control. 


Included with your System VIII is MASTER 
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2000C or 2.6M takeoff and estimating plus a 
host of other top quality programs valued 
over $8,500. 

Also included with the system is custom 
built furniture, electric power base, 3-hour 
video tapes plus the finest all around full 
color computer, custom built especially for 
you by TECHSONIX. 

And Yes, TECHSONIX systems may be linked 
in a Network. It's the best takeoff & estima- 
ting system on the market today and the 
ONLY system you will ever need to own. 
Phone TECHSONIX toll free today for more 
information. 


OND 


CORPORATION, INTERNATIONAL-USA 


The Techsonix Building 
9675 Businesspark Ave. + San Diego, CA 92131 
(619)549-9563 1-800-888-1983 
FAX 619-549-8721 


—— 


basic unit for small, compact installations is the 
Wall Strip, which can be cut to fit smaller areas 
and can be mounted on a wall with screws. You 
can purchase tool holders for your exact individ- 
ual needs and snap them securely into the chan- 
nel. An ingeniously simple solution to the storage 
problems of power cords, garden hose, chain and 
rope is the Carry Sling. Just wrap the sling 
through a woundcord, carry and hang for storage. 

The Deluxe Tool Caddy, a large, convenient, 
portable storage tote, holds large or small tools; 
small parts fit into its slide-out drawer. The 
Deluxe Tool Caddy has a special channel to hold 
bins for nuts, bolts, screws and nails. 

Rough Tote" Storage Containers are available 
in 1^4 3-, 10, 14- and 18-gallon sizes to store, carry 
and protect tools and supplies in car trunks, 
workshops, garages, basements, trucks or campers. 

Another Tool Caddy holds tools and also has 
the channel to hold bins for nuts, bolts and 
screws. This Caddy slips inside the 14- and 
18-gallon Rough Tote" Containers for real con- 
venience when you need to carry a large load of 
supplies and tools. 

Additional Work Space" Sets are available. All 
of them snap securely into Rubbermaid's modular 
Wall Strip. Work Space" Sets are great for set- 
ting up your own pei organization system. 
for tools, hobby or craft items. Now you can clean 
up the mess and get organized! 


Computerization Revolutionizes 
the Remodeling Industry. 

Many contractors maintain that the frustrations 

of making take-offs sod ing estimates are 

the indeed ieee wd re the ones who 
the speed and accuracy of 

computer-aided take-off and estimating systems, 

The Techsonix™ Digitizer System, a state-of-the- 

art estimating system, was first in luced in 


thi 
bids that are extremely close to the actual costs. 
erre co tag pg Wer Qi mince a 
competitive e can quickly a 
sound estimare or your project dui wl e jh 
Poe & 

‘rom the contract fem baja deers 
puterized estimate and printout is a valuable 
sales tool in arriving at competitive bids and 
showing customers that the price wasn't a 
matter of "guesstimating?" 


There's more. After all of the data on a set 
of plans are entered into the newest of the 
‘Techsonix Digitizer Systems, the Master 2000 C 
Program, a printout is produced that can be the 
basis for a better understanding and agreement 
between contractor and customer as to exactly 
what is covered and what is not. Everything is 
spelled out in writing so that both parties can 
refer back to the printout in case of later mis- 
understandings or disputes. 

For the homeowner, it’s an invaluable tool for 
making sure that he knows exactly what the 
contractor will and will not do, what is and is 
not covered, what costs will be and other impor- 
tant information. For both the contractor 
the customer, the printout is a detailed, valu- 
able record and checklist. Consequently, both 
parties benefit. 


Replace Doors, 


Windows: 
Replacing inefficient, 
or out-dated windows 
and doors with new 
ones is an improve- 
ment that will give 
back at least half a homeowner's invest- 
ment. Realty agents say that nice entry 
doors enhance “curb appeal,” and ap- 
praisers point out the increased energy 
savings. In many areas, local utility com- 
panies pay part of this cost. 


[fias 
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Turning Old Windows Into New 
Can Now Be a D-IX Project. 


Our Madison house received a beautiful window 


upgrade, thanks to Marvin Windows. 

Since most of the frames and beautiful, 
custom-made trim were in good condition, we 
wanted to find a way to preserve them while 
ppeling the windows efficiency. The exist- 
ing wi were single pane, putty-glazed 
double hungs whose sash had worn out and 

With Marvin Tilt Pacs, we not only upgraded 
the home's double-hung windows but also saved 
considerable time and money. The Tilt Pacs 
allowed us to replace only the parts that needed 
replacing, minimizing energy costs in the home 
without removing the original look of the win- 


room for cleaning as shown at right. 

Also, like all windows in Marvin's line, each 
Tilt Pac was made to order. This greatly reduc- 
ed installation costs and time. We simply 
measured the size of the openings and the win- 
dows were built to fit. We ordered 11 made-to- 
order Tilt Pacs in all; we also installed two of 
Marvin's EZ Tilt double-hungs, a three-wide 
casement window and a Marvin Picture Unit. 
Since each of the full-framed windows was made 
to the size of the existing opening, we did not 
have to spend time and money on extenders and 
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fit kits. Also, we found we could order the win- 
dows with special authentic divided lites without 
lengthening delivery time. 
We found Marvin Windows to be the perfect 
t line for home remodeling. Windows are 
ilt to an exact size and delivered within two 
to three weeks of when the order was placed. 
Made-to-order Marvin Tilt Pacs made double- 
hung replacements a simple do-itwourself proj- 
ect. And, since all of the windows were built to 
our order, the entire window installation went 
smoothly, quickly and at considerable savings. 


WHEN IT COMES TO REPLACEMENT 


DOESN'T COUNT. 


NEW You need a window that doesnt fit like you need a 
hole in the wall. But if you have a non-standard 
opening, that's exactly what you get with most 
replacement windows. Instead of messing with fit 
] kits and extenders, why not specify the brand 

of window that's made to order, so it fits exactly 
right, right from the start. Every Marvin window is 
carefully constructed by hand to your specifica- 
tions, regardless of shape, size or style. Standard 
or custom. For more information about Marvin 
replacement windows, return the coupon 
below or call toll-free 1-800-346-5128 (In MN, 
1-800-552-1167 In Canada, 1-800-263-6161). 


Send to: Marvin Windows, Warroad, MN 56763 


cy State Zp 
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MARVIN WINDOWS 8. - 

ARE MADE TO ORDER. 
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How Many of These Common 
Myths About Insulation 
Have You Heard? 


Its extraordinary that something as 
important as insulation can be so sur- 
rounded by myths. Energy is the second- 
largest cost of home ownership, after rent 
or mortgage payments, and proper insula- 
tion is the most effective way of saving 
on energy, so it's desirable to correct some 
commonly held myths. The following in- 
formation comes from the energy experts 
at Owens-Corning Fiberglas Corporation, 
a leading manufacturer of energy-efficient 
building materials. 


Myth #1—If you're insulating an attic, 
you have to insulate the floor, 
the walls and the ceiling. 

Fact: It is only necessary to insulate 
the walls and roof if you-are working 
with a finished attic that is going 
to be used for living space. In this 
case, you are creating , 
an “outer shell” of 
insulation that pro- 
tects your attic, re- 
ducing heat loss in 
winter and heat gain 
in summer. 

If, however, you are 
not planning to use 
the area for living 
space, it is only nec- 
essary to insulate the 
floor of the attic, 
which will create a 
thermal barrier for 
the living area below. Remember to in- 
stall the insulation with the vapor bar- 
tier facing the warm-in-winter side. 
Myth #2—Foil-faced insulation is 

much more effective than 
kraft-faced insulation. 

Fact: While aluminum foil-faced insula- 

tion does provide a slightly better vapor 

barrier performance, it costs slightly more 
and may not be available everywhere. 

Kraft-faced insulation, available almost 

everywhere, gives virtually the same ther- 

mal performance and is adequate for most 
installations. 

Myth #3—A vapor barrier is all that’s 
necessary to prevent conden- 
sation in the attic. 

Fact: Proper ventilation is also essential. 
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The house in Madison has both the high- 
efficiency Lennox Power Saver/Two Speed 
Air Conditioner and Lennox Pulse™ gas 
furnace. Together, they help increase comfort 
and save on energy costs year-round. 


Eave vents (openings at 
the roof overhang) com- 
bined with a ridge vent, 
roof vents or gable vents 
are effective. As a general 
tule, provide one square 
foot of free vent area per 
150 square feet of floor 
when there is no vapor 
barrier; one square foot 
per 300 square feet when 
a vapor barrier is used. 


Myth #4—Insulation 
effectiveness is 
measured in inches. 

Fact: Incorrect, because different types of 

insulation require varying thicknesses to 

produce the same resistance to heat flow. 

Insulation is rated by its R-value—its 

resistance to heat flow. The higher the R- 

value, the greater the insulating power. 

Tiny air pockets trapped in insulating 

material resist the passage of heat (heat 

gain in warmer months, heat loss in 
colder months). 


Myth #5—The only place you need 
insulation is in the attic. 
Fact: It’s true that insulating an unfin- 
ished or unfloored attic is one of the 
most important do- 
] it-yourself insulation 
| projects, but there are 
four other critical 
areas that should be 
insulated. Frank 
Glover of Owens- 
Corning Fiberglas 
Corporation says that 
the attic is only one 
route heat can take in 
or out of your house, 
and also recommends 
insulating basement 
walls; floors above 
unheated crawl spaces; masonry walls in 
heated crawl spaces; and walls between 
heated and unheated areas, such as a 
garage wall. 


Myth #6—Insulation is only effective 
in winter. 

Fact: Insulation can be just as effective 
in cutting down energy costs during the 
hot summer as it is in winter—one reason 
that the Popular Science house in 
Georgia is being so thoroughly insulated. 
The main concern is stopping the passage 
of heat due to temperature difference 
between outside and inside. In the sum- 
mer months, insulation keeps the house 
cool by retarding the process of heat 
entering, while in the winter months it 
keeps interior heat from escaping. 


Heating ducts are the sheet metal passageways 
that carry heat from the furnace to your rooms. 
Where they run though unheated parts ofa house, 
such as an attic, garage, basement or crawl space, 
they should be insulated. If not, they can waste 
more heat than they deliver so you pay for much 
more than you get. Wrapping and taping ductwork 
with unfaced Fiberglas® blanket insulation can 
mean additional energy savings. 


Myth #7—There no longer are govern- 
ment financial incentives 
to make energy-saving home 
improvements. 
Fact: Local utility companies in at least 
16 states offer rebates, cash grants and low 
or no-interest consumer loans for home 
energy improvements, according to 
Owens-Corning Fiberglas. Most utility 
companies are required by law to help 
their customers save energy, so many con- 
duct free or low-cost home energy audits 
and then help pay for recommended 
changes. So the end of the federal energy 
tax credit did not mark the end of finan- 
cial incentives. Check your local utililty 
to see what programs are available. 
Myth #8—All homes today are energy 
efficient. 
Fact: The Department of Energy (DOE) 
estimates that 50 to 70 percent of the 
energy used in the average American 
home is for heating and cooling. Yet, 
most of the existing housing stock in the 
United States is not insulated to recom- 
mended levels. An attic insulation study | 
conducted by National Family Opinion, | 
an independent research firm, found that 
the average insulation level in attics | 
today is around R-19. The DOE now re- | 
commends an average level of R-38 for | 
attics in most of the country. 
Concluding Fact—Energy myths can | 
cause you a great deal of money. | 
If you are confused or uncertain, talk to 
your local utility or send for free informa- 
tion. Write M.S.U. Meeks, Owens- 
Corning Fiberglas Corporation, Fiberglas 
Tower, Toledo, OH 43659. 


Free advice. 


FIND OUT THE NEW m y neri 
DEPARTMENT OF ENERGY ——— — — TE 


INSULATION RECOMMENDATIONS. 


WHERE TO INSULATE FOR ——— 


MAXIMUM ENERGY SAVINGS. 
f INSULATING A ROOM 


! —— ADDITION, BASEMENT 
OR ATTIC CONVERSION. 


HOW TO UPGRADE 
EXISTING INSULATION. 


INSULATION CONSIDERATIONS 
——— WHEN YOU'RE BUILDING 
ANEW HOME. 


f 
f 
H 


ANSWERSTOTHEMOST — "- 
FREQUENTLY ASKED INSULATION QUESTIONS. 


Owens-Corning just wrote the book the insulation experts. Owens-Corning 


on home insulation. Fiberglas. For a free copy, 
This comprehensive 32-page guide call 1-800-GET-PINK. MEAS 


features the latest government insula- [ Mailto: Owens-Corning Fiberglas Corp., Attn: C.EM. q 
Meeks, Fiberglas Tower, Toledo, Ohio 43659. 

Please send me a free copy of “A Homeowner's Guide to 

Insulation.” I want this for: 


tion recommendations plus many other 


new home, add on to your house or just 
reinsulate, get a little free advice from — |. 89 ——————3&——— 7» ——— | 


C O.CE Corp. 1989. @ & © United Artists, All rights reserved. 


| | 
tips to help you save on your energy | O an existing house. new construction. | 
bills. So if you're planning to build a i Name | 
| Address | 
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Use the Homeowner’s Most 
Versatile Fastening Tool. 


Many homeowners are not aware of the vast 
array of fastening jobs that can be done with the 
familiar staple gun. Some jobs just should not 
be done without them; for instance, fastening 
ceiling tile to furring strips. 

But also consider a stapling gun for any job 
in which material has to be held with one hand 
and fastened with the other. This includes cover- 
ing a wooden valence with cloth that matches 
the drapes; installing insulation or vapor barriers 
between studs; tacking down throw rugs; wrap- 
ping burlap around trees and shrubs; upholster- 
ing; fastening decorative fabric to a screen. It’s 
truly a tool with hundreds of uses. 

In addition to a complete line of fastening tools, 
Arrow Fastener Company, Inc., produces helpful 
reference guides for consumers, including advice 
on proper selection and usage. One of Arrow’s 
most popular and most recommended tools is the 
No. T-50M Heavy Duty Staple Gun Tacker, used 
extensively for fast, inexpensive, high-quality 
stapling. It works wherever you might drive a 
nail, for light to heavy-duty work. 

We were familiar with this Arrow Staple Gun 
Tacker from using it in a variety of ways in the 
Madison project. Arrow also markets the Xpando 
'T-50XP attachment, which can be slipped on the 
front of the T-50M or T55 Staple Gun Tacker 
to convert it into a multipurpose fastening tool. 
The Xpando Peru System replaces nails, 
Screws, rivets and anchors wherever you want 
to fasten or hang something to wood, masonry, 
metal, hollow doors or gypsum 

For many lighter duty chores, such as repair- 
ing screens, trimming kitchen or bathroom shelf 
lining, closet lining or light upholstery work, 
many homeowners use the Arrow’s new T-27, 
a light-duty household staple gun tacker with a 
pape anand housing, all-steel aa 
an f performance, visual 
window and ary handle lock. 

If you're thinking of gluing, Arrow has the 
i it Glue Gun which can 
bond almost anything permanently in 60 seconds 
without mixing or clamping. Arrow Hot Melt 
Glues include the revolutionary WS-8 Removable 
Weatherstripping, the perfect way to seal out 
drafts and conserve energy. 


Hanging pictures or mirrors is a snap with the 
Arrow Xpando ien. System. So is putting 
up drapery lving, closet hardware 
or hundreds of cler household tasks. The 
Fasteners come in six sizes. 
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The Right Footwear Helps. 


An important tip from professional remodelers 
is to wear comfortable, well-fitting work shoes 
or boots that are right for the job and the 
temperature. Cold weather demolition and sum- 
mer landscaping are easier if you're wearing 
proper footwear. 

In 1942, Georgia Boot? began designing and 
manufacturing boots and shoes of the highest 
quality. These ruggedly good-looking boots are 
constructed of the finest materials to hold up 
even under the toughest working conditions. Our 
crew, working staff and models enjoyed wearing 
them both at work and after hours, with the 
younger members of our modeling group taking 


pleasure in copying adults. 

Georgia Boot uses such trademarked products 
as Thinsulate? Thermal Insulation, Cambrelle? 
Linings, Vibram® Outsoles, Gore‘Tex®, Cordura® 
Nylon and Odor-Eater® Foam Insoles in con- 
structing their line of extremely high-quality 
footwear. 

Georgia Boot manufacturers a wide variety of 
footwear. In their Industrial Safety line: Light- 
weight casuals and oxfords; general. work/utility 
boots with safety toes; boots for engineers and 
loggers; insulated and waterproof boots; Wellington 
and Northlake safety boots. Also: Rally: boots; 
sport/work utility boots of various heights; work- 
ing boots and shoes; service uniform/military shoes 
and field boots; Work Wellingtons, plus others. 


(ARROW UNDERSTANDS) /' 
A MAN'S HOME 


IS HIS CASTLE 


From the dungeon to the tower (basement to the attic), 
Arrow products are versatile enough to handle most 
any job — big or small. 

With a full line of fastening products, Arrow has. 

aso Qu ening te j 


Model 
RH-200 
Professional 
Rivet Tool 


HT-50A 
Hammer Tacker 


Staple 
Gun Tacker 


pa 
Attachment 


See the complete assortment of Arrow Fastening tools, staples, glue stix, fasteners and rivets, 
available at all leading Hardware, Home Center, and Discount Department Stores. 


Arrow Fastener Company, Inc. 
271 Mayhill Street, Saddle Brook, N.J. 07662 
In Canada: Jardel Distributors, Inc. 6505 Metropolitan Blvd., East Montreal H1P 1X9. Quebec | 


‘© Copyngh 1988 Arrow Fastener Company, inc 


Cordless Tool Gives Freedom 


to Work in Remote Places. 


Sometimes you want to do a project in a part of 


the house, garage, attic, basement, yard, crawl 
space or wherever there’s very little room to 
work—and no handy electrical outlet. 

For the versatile Dremel/Freewheeler™ Cord- 


engineered that it ‘olde a charge through the 
toughest workouts and then recharges in just 
three hours. 

loring its uses in the Madison house, 
le = the Model 8500 Freewheeler Kit and 
suggest you select the tool complete with the 
accessory package. It greatly extends the useful- 
ness of the basic tool, which comes with a 
1/8-inch collet, charger unit and finger chuck. 

The Freewheeler Cordless Moto-Tool has two 
speeds, 15,000 and 20,000 RPM. It has a 6.0 
volt motor with high torque, and works with flex- 
shaft, drill press, router attachment and any other 
Dremel attachment designed for the corded 
Moto-Tool. There is an L.E.D. charge indicator. 
The compact tool, which weighs about one 
pound, is only 8% inches long and 1% inches 
in diameter—meaning it packs a lot of power in 
a small, easy-to-handle size. 

Included in the 8500 Freewheeler Kit are 30 
accessories and a charging stand that holds the 
tool and accessories neatly in place. The acces- 
sory assortment that we recommend includes six 
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E 


Far from an electrical outlet, a handy Dremel® 
Freewheeler™ Cordless Moto-Tool has plenty of 
power to sand even the worst rust from this metal 
pipe, which will then get a coating of Rust- 
Oleum®. The above-grade masonry is sealed and 
decorated by Drylok Waterproofer from UGL. 


cut-off wheels, two sander bands, two high-speed 
cutters, three reinforced cut-off wheels, two 
mandrels, two small engraving cutters, two 
aluminum oxide stones, three polishing wheels 
and one each bristle paste brush, open end 
wrench, silicone carbide stone, drum sander, 
twist drill, wire brush, 3/32-inch collet and 
dressing stone. 

As you can imagine, these accessories greatly 
extend the usefulness of the versatile Moto Tool 
and we heartily recommend the Kit form over 
the tool-only package (which includes the tool, 
charging unit and finger chuck). 


<= = 
Nw 


Tough Aprons, Bags and 
Tool Holders Earn Respect. 


In many photos in these special sections, 
the workmen are seen wearing profes- 
sional quality Prolite™ aprons, belts, 
holders, pockets and bags made by 
McGuire-Nicholas of Cordura® Plus, 
a high-tenacity nylon fiber designed by 
DuPont. These versatile items were used 
by our crew virtually every working day 
and are very handy for D-LY'ers. 


-. . AND SAND, AND POLISH, 
AND GRIND, AND SHARPEN, 
AND DRILL. 


Whether you have corners 
to cut or axes to grind, the 
| Moto-Tool is right for the job. 
It converts from a cutter to a 
|. grinder to a polisher — with 
just the change of a bit. 
Which lets you shave time and 
a off the job because you 
accomplish a wide variety of 
ies Without a handful of tools. 
From the front door to the back 
yard and everywhere in between. 
— For starters, you can fit a 
kset in no time flat with the 
sanding drum. The Moto-Tool 
is so compact it makes 
sawdust fly in places where other 
tools barely scratch the surface. 
If the surface is metal, the 
Moto-Tool is perfect for the job. 
Like sharpening your lawn mower 
blades in one clean sweep. Simply 
drop.in the grinding stone and 
let thé 30,000 RPM Moto-Tool 
do all the work. 
That's the kind of powerful 
speed. you need in the garage 
to remove rusty screws from 
à license plate. Just slip in the 
cut-off wheel to reslot the screws 
or use the same bit to cut them 
off in seconds 
The Moto-Tool makes quick 
work of do-it-yourself projects 
in every corner of your house — 
^^ without cutting corners on 
precision artd accuracy. 

- — So, whether you're fixing up 
or finishing off, get the Dremel 
Moto-Tool. It will put you on the 
cutting edge. 
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he porch and brightly lit vestibule welcome 
guests to our remodeled house. Sparkling Olympic 
paint on siding, shutters and door, graceful Kwikset? 
entry handleset, Old South aluminum columns and 


railings, Marvin windows with new Wing shutters 

and new brick walks all contribute to a wonderful first—and lasting—impression. 
Inside, the Wing Florentine Door and Black & Decker security console on the left 
emphasize the complete update of our Madison house. 


Reliable Electronic Home Security 


— Il at AKI Price. 


parj iaer gin 


kreoaen me Deiari Eala 

reason. A U.S. government study stated p 
homes by security systems are about 
half as to be burglarized or broken into as 
homes that do not have security system protec- 
tion. Insurance companies have recently begun 
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entry handleset is Kwikset's Barkley design. _ 


The system has a battery backup so it works 
even during a power failure. Each alarm compo- 
nent has its own 


BITE 


nlsi ens. AE DE EN ia 

A e Rm NET AN s RS 
com] its simply plug 

electcial outis, The Sitem has a Test 

button which lets you check to make sure that 


a toll-free 
fe or operaron. Tan jes the 
tion or tion. The adjoini ives the 
number to call for further information, 


A notice that premises are protected by a Black 
& Decker Security System is enough to send 


many potential burglars away. Front entry sensor 
is being installed here as a D-LY project. The 


meaning that every sensor was 
pedore yop nour srs peat] 
wiring. These systems are the most 


a daal lad riae a Cab 


STOP BURGLARY BEFORE IT STARTS! 
CALL 1-800-453-5900 TODAY! 


Introducing HOME PROTECTOR Professional Quality at 
„Professional Quality Home Security HAIF-the-COST! 


You'll receive FREE detalis on the 
breakthrough HOME PROTECTOR" 
Wireless Security System ...from 
BLACK & DECKER. 


Can you imagine returning home 
after a relaxing vacation...or a hard 
days work...to discover that you've 
been robbed. 

According to FBI crime statistics 
this will happen in one of every four 
homes over the next ten years. And it 
could happen to you...at anytime. 


At Last...a Home Security 
Solution! 

Now whether you're leaving on 
vacation...a business trip...going to 
work ...or just around the corner to 
your local market...your home and 
family can have RELIABLE 
SECURITY! 


that can guard your doors and win- 
dows...24-hours-a-day! 


Now...Stop Intruders Cold! 


Any intrusion effort is instantly met 
with flashing lights...a powerful siren 
..and, with our optional “on-line” 
HOME PROTECTOR Service, a direct 
call to the authorities of your choice! 


Plus...HOME PROTECTOR" 
has Fallsafe Features! 

To put it simply...the HOME PRO- 
TECTOR SYSTEM is almost impos- 
sible to DEFEAT! 

The reason is EVERY component 
of the system...Door Sensors ...Win- 

dow Sensors... Siren... and the 

Controller itself work indepen- 

f dently. So, once ANY intrusion 
7 signalissent out...every element 
' ofthe system is ARMED...INDE- 
PENDENT...AND IN ACTION 
PROTECTING YOUR HOME. 
Even if the System 
ler is defeated, the rest of 
the System continues 
to operate. Battery 
back-up is also pro- 
vided by long lasting 
Duracell? batteries. 


fp BLACKS DECKER’ 


Finally...BLACK & DECKER'S 
breakthrough technology makes 
Home Security ..AFFORDABLE! 
“State-of-the-Art” wireless elec- 
tronics make installation simple... 
and cuts the cost of Professional 
wiring...IN HALF! 

FREE Details...Call or Write 
TODAY. 

For complete details on the HOME 
PROTECTOR system...including 
"6 Things Burglars Know That You 
Should Know Too."...call TOLL 
FREE...or Mail The Coupon TODAY. 


CALL TOLL FREE 
1-800-453-5900 
i 
Dept. A236 [| 
Box 5259 : 
i 


/à BLACKS. DECKER” 


HOME PROTECTOR™ 
Mines! | want to know more about the 


E breakthrough HOME PROTECTOR se- 
Ẹ curity system. Please rush my FREE 
[| Information Package. 


Ename 
[| Address 
liciy 


[em Zip 
m mum um um m m m n m m m 


| 
[| 
[| 
[| 
[| 
[| 
E 
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We chose Marianne Zavada, an interior designer 
and General Manager of the Carriage House in 


Decatur, Georgia, for our Madison 
furniture and accessories 
House. Furnishings shown 
are not inch in the “Win This House" 
Sweepstakes. 
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Fireplaces Welcome You to the 


World of Warm Hospitality. 


$e 
A handsome fireplace is often the focal point of 


a room, even when it isn't burning. Fi 
add charm to new or remodeled homes, and pro- 
fessionals regard them as worthwhile renovation 

rires bns ll iignified wel 

gsi a warm welcome, 
Now you can add this warmth wherever you need 
it, at the touch of a button and without the in- 
convenience and mess of burning wood. The 
secret is to install a Valor® Homeflame Gas 
Fireplace", called “the best thing that’s happened 
to heat since fire” This appliance is so attrac- 
tive you will use it as a cozy piece of furniture 
that you will never want to turn off. Homeflame 
is a beautiful fireplace that delivers comfort, con- 
venience, efficiency, cleanliness, economy and 
flexibility in a fireplace that’s as easy to install 
With visible li Doors ee 
ith a living ly 

it 


heat that warms you and your surroundings most 
comfortably. The Homeflame is about three 
times more efficient than a conventional fire- 
place, and when it is off, there is no fuel-burning 
pilot light left on. 

All you do to start the Homeflame is push a 
button. Because it uses only clean, efficient gas 
for fuel, and permanent ceramic logs to provide 
radiant heat, there is no wood to cut, haul, store 


e study and living room walls, softened by Glidden Spred® Satin 
Latex (color: China Rose), the rich mahogany furniture crafted by 
Pennsylvania House from Carriage House in Atlanta, crisp white Wing 
shutters and gleaming Minwax floors are enhanced by the Valor 
Homeflame Gas Fireplace. The floral fabric used on the Marvin windows 
ties in with the couch to unify the room. An elegant set of La Door™ 
stylemulti-fold doors by Wing Industries can separate these rooms when 
desired. All window treatments were designed by Carriage House. 


or clean up. To turn Homeflame off, you simply 
turn a dial. 
‘You'll never have to clean a chimney, or remove 
ashes or wood shavings from your carpet. 
Concerned about economy? Homeflame is the 
ultimate zone-heating appliance and can save as 
much as 35 percent of your home heating cost. 
You can turn down the central thermostat and 
turn up the heat. Homeflame is safe to operate, 
too. Safety shut-off systems terminate the gas 
supply if combustion air cannot escape properly 
or the flame goes out for any reason. With clean- 
burning gas, there’s no creosote build-up. And 
there are no toxic fumes. 
Whether you want to add a fireplace without 
expensive construction costs, or want the beauty 
sof a fireplace without sacrificing heat, or if you 
want heat without sacrificing beauty, the Valor 
Homeflame Gas Fireplace is your answer. 
The Homeflame vents through a class “B” 
vent, existing fireplace or directly through any 
exterior wall. It’s easy to install in a new home 
or in an older homé. The Popular Science home 
in Madison is an 80-year-old home that had 
two fireplaces. Now it has been improved by the 
addition of three new fireplaces: an addition in 
the new Great Room and new Valor Homeflame 
Gas Fireplace replacements for the old wood- 
burning fireplaces in the living and dining rooms. 
Whatever your style—traditional, contempory or 
modern—there's a Homeflame cabinet style that 
will fit your decor. 


PHOTOS: JANOSKI 


When you add a Valor 


Homeflame gas fireplace, you | 


add more than beauty. You 
add heat. Real heat. Enough 
to warm 1100 sq. ft. of space. 
Better yet, it actually pays you 
to own a Homeflame. With 
72% thermal efficiency and 
economical gas—natural or 
propane—the Homeflame is 
about three times more 
efficient than a conventional 
fireplace. Easy to install? As 
easy as a clothes dryer. And 
because of its many venting 
options, you can install it in 
any room and in any way you 
want: free-standing, against 
a wall or in an existing fire- 
place cavity. For more infor- 
mation, write Mike Parkinson, 
Valor, Inc., P.O. Box 1629, 
Hendersonville, TN 37077. Or 
call 1-800-654-8534. 


HOMEFLAME GAS FIREPLACES™ 


Furniture That Warms You 


For comfort 

you can afford, 
choose gas— 
America’s favorite 
way to heat. 
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he dining room is graced by a formal, double-pedestal 

table, Chippendale chairs and a large breakfront, all 

in mahogany. A large sideboard is stocked with Seagram 

beverages, ready for serving to guests. All furniture is by 

Pennsylvania House, from Carriage House in Atlanta. The mantel gleams with Glidden 
Gloss White Enamel. A black-and-brass Valor Homeflame Gas Furnace has been 
installed in the restored tile fireplace. The original heart-of-pine floors were sanded 
and stained with Minwax Wood Finish in Natural with Minwax Polyurethane finish. 


It's Time for a Housewarming Party! 


We couldn't think of a better reason to have a 
party than to welcome neighbors for a viewing 
of prre Teloia hona It By 
ing louse, and among 
requiera is a classic sideboard bar made by 
Pennsylvania House which has been stocked 
with beverages from The House of Seagram. 
Fine entertaining depends on a well-stocked 
bar and on a bartender who knows the do's and 
don'ts of drink preparation. The main factor 
in stocking your home bar is your own taste 
and that of your guests, of course, but you may 
also want to include a variety of spirits which 
will allow you to try different popular drinks. 
Seagram offers a complete range of spirits, 
brands, sizes and prices from which to choose. 
Here are suggestions to help you make great 
drinks for special entertaining. 
Suggested Spirits and Brands 
B Canadian Whiskies—Seagram's V.O., 
Canada’s Finest, and Crown Royal, the 
Legendary Import 
E American Whiskey—Seagram's Seven 
Crown, America's good time spirit 
E Gin—Seagram's Extra Dry Gin 
WRum-—Captain Morgan's Original 
Spiced Rum 
WScotch—Chivas Regal and The Glenlivet 
W Tequila—Herradura 
E Vodka—Wolfschmidt 


Basic Bar Inventory 
Seagram's mixers: Club Soda, Ginger Ale, Tonic 
Water and Seltzer. Other basic mixers, garnishes 
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and flavors for your Seagram Party Shopping 
List that go into many popular drinks: 
Fruit Juices Angostura Bitters 


Tomato Juice Lemon/Lime Wedges 
Cola Maraschino Cherries 
Triple Sec Worcestershire Sauce 
Orange Slices Tabasco Sauce 

Sugar Fresh Ground Pepper 
Lime Juice Nutmeg, Eggs, Cream 
Coarse Salt Olives 

Grenadine Cocktail Onions 
How Much Liquor Will You Need? 


Ice goes into the glass or mixer first. Use cubes 
for mixed drinks, cracked ice for shaken drinks. 
Pour liquor over ice for clear cocktails; then add 
other ingredients. 

Carbonated beverages should never be stirred 
vigorously, Always hold soda bottle at an angle 
when opening to preserve the sparkle and mini- 
mize the foaming over. When adding an olive to 
a drink, always pierce it with a toothpick. Use 
cherries with stems. Your guests will appreciate 
the extra convenience. Rub the lip of your 
whiskey bottle with waxed paper before pouring 
to prevent dripping. 

Pay attention to what you're doing at all times, 
and let your guests know you're enjoying your 
own party. With proper preparation, you can. 

The House of Seagram believes in moderation 
and urges everyone not to drink and drive. A 
neighborhood party, such as our housewarming, 
is an excellent opportunity to enjoy good 
fellowship and good drinks without having to 
drive home. 


Three Popular 


V.O. Manhattan 

Stir 1 ounce of Seagram's 
V.O., Y4 ounce of sweet 
I3 vermouth and a dash of 


Seageas : Dr ra 
Xo. bitters with ice. Strain into 


a chilled cocktail glass. 
Garnish with a maraschino 
cherry. 


No. Drinks No. Bottles Bottle 
(14 ounces) Needed Size 


1—17 750 ml. 
1—21 Liter 

1.75 Liters 
1.75 Liters 
1.75 Liters 
1.75 Liters 


22—39 

40—78 

79—117 
118—150 


Mixing Drink 
The most important rule: use only the finest 


The Royal Ball 
Pour 1% ounces of Crown 


eS Royal over ice, Add a 
de | splash of Seagram's Club 
ME Soda and stir. Garnish 
with a twist. 
> 


ingredients. Premium name brand spirits like 
those from Seagram and fresh mixers and fruit 
juices make a drink taste better. Always 
display spirit brands in their original bottles. 

Always measure, using a jigger (11⁄4 ounce) 
to get a good drink every time. Stir drinks that 
should be sparkling clear, such as Martinis 
or Manhattans. Shake drinks vigorously for 
a frothy top, such as sours. Serve hot drinks 
very hot, in handled mugs. To avoid crack- 
ing, place a silver spoon in the glass before 
pouring a hot beverage. 


Seagram’s 7th Heaven 

Pour | ounce of Seagram's 
7 Crown and ¥4 ounce of 
Amaretto over ice in a 
highball glass. Fill with 
orange juice and stir. Gar- 
nish with an orange twist. 


LUCUS 


MAY YOU ALWAYS HAVE FRIENDS AT THE TABLE 
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top, Grey Line on sides). The great room features a wicker sofa and chair covered 
in a soft floral print. Colorful “poof” curtains dress the Marvin casement windows. 
Glidden Spred Satin Latex Paint (color: Euro Grey) calms and unifies the room. 


Paying for Quality Is a 
Gond Aton im 


"Look for quality" has been a recurring theme 


throughout this series on remodeling, so stressing 
quality here may seem repetitious. But there are 
probably no home improvements or additions in 
which quality is more important than in kitchen, 
laundry and cleanup appliances. 

Appliances today offer more convenience fea- 
tures, capacity, energy efficiency, last longer and 
require fewer service calls than those that were 
on the market just a few short years ago. Depend- 
tog onthe type of product md ley peg 

using appliances you buy ight, 
ten, fifteen years, or perhaps more. For that 
reason it’s worth considering selecting models 
that offer the latest features that will provide 
you with greater convenience over their life. 

American have recognized Tappan 
appliances as products for more than 
100 vea prac pol D t condime bed 
products that need as little service as possible. 
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he cdignal kitchen was totally changed by the addition of 
a great room. In the kitchen area, we installed a sparkling 
new ‘Tappan gas range, built-in oven, refrigerator and dish- 
washer. Kitchen cabinets and countertops were surfaced with 
Wilsonart® laminate (ColorVantage® Series: Ebony Star on 


fed he Kitchen 
- Remodel: 


LEN put. in high- 
2E ruality appliances. If 
the job involves re- 


diu a counter, add a new sink and 
faucet at the same time—the cost is small 
compared to the impact of the upgrade. 


maintains a 
nationwide network of factory- 
authorized service operations 
to provide , courteous, 
professi i 


h in the United States. 
lity, service, easy opera- 
tion and affordability are four 
good reasons why their theme, 
“Preci Machines 


think of Tappan as a leader in 
gas and electric ranges and 
microwave ovens, and are sur- 
prised to learn that they offer 
awe pleco of other home 
appliances. For example, in the 
Popular Science house, six dif- 
ferent kinds of Tappan appli- 


ances were installed. 


E soaking, there is a Tappan built-in gas wall 

gas cooktop. There is a 

prse Tappan refrigerator, a Tappan 

dishwasher, Tappan top-load washer and match- 
ing Tappan Gas Dryer. 

Convenience, durability and quality cooking 
are built right into the Tappan Continuous 
Cleaning Oven. With electronic ignition, this 
automatic oven has an electronic start and stop 
control clock, visualite doors, lower compartment 
broiler and easy-to-read back-lighted dials on the 
control panel. The 30-inch Cooktop has four 

burners, electronic ignition, lock-type 
valves and convertible pressure regulator. 

The large-capacity refrigerator has such state- 
of-the-art features as automatic icemaker with 
through-the-door ice and water dispenser, see- 
through crisper and dairy doors, adjustable 
shelves, four rollers (two of them adjustable), 


ity foam 
and magnetic door seal. Plus—it’s frost-free 


Tor Taba Satie) uri 
Popular Science home has a three level wash 
system to send torrents of hot water to clean 
dishes. It has a self-cleaning filter and is powered 
by a full ^ horsepower motor. You can select 
from seven cycles with nine pushbuttons, three 
indicator lights, water-heating option, dispensers 
for detergent and rinse-aid, power or air-dry 
options, and up to six hours delayed start. 
The Tappan washer moves clothes up, down 
and around, flexing them and opening them up 
so the detergent can reach them. The large- 
capacity washer has Regular, Permanent Press, 
Delicate and Pre Wash/Soak wash cycles. There 
are four wash/spin speed combinations and four 
temperature settings, agitator lint filter, bleach 
and softener dispensers, choice of 585 RPM 
regular spin or 385 RPM gente spin speed, 
and a ¥2 horsepower motor plus heavy-duty 
transmission and suspension. 
The matching Tappan gas dryer is made for 
poder s busy lifestyles. This dryer has large 
family-sized CHI timed dry cycle, auto dry 
cycle, auto cool down, extended cool down, and 


end-of-cycle signal. It also offers four temperature 
settings, removable lint filter, balanced air flow 
system and 180-degree door swing. 

"Tappan's attentive service policies and concern 
for quality, plus the fact that Tappan makes appli- 
ances for every budget, make us pleased to have 
the company as our appliance participant. 


You've found a fantastic recipe, gathered the fresh- 
est ingredients and together you're about to create 
culinary magic. With help from Tappan gas built-ins. 
Tappan gas wall ovens assure delicious results 
thanks to precision controls and sophisticated 
electronics which keep the temperature right where 
you want it. They're roomy enough for the biggest 
holiday banquets, let you broil without deep bend- 
ing and even clean themselves. 


Tappan gas cooktops give you the instant response 
and total heat control that make gas 
cooking unbeatable. They feature 
high-power burners with easy 
to-read, easy-to-use controls. 
And the burners are sealed so 
spills stay on top where you can 
simply wipe them away. 
Extraordinary gas built-ins by 
Tappan. There's no better 
recipe for success. 


Precision cooking machines 


: Gas. The number one 
© 1989 American Gas Association choice of America’s cooks. 


Carpenters 
Wood Glue 


Contact 
Cement 


Invisible 
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New Collection Offers Wide 
Range of Home Repair Products. 


One of the most familiar names in all consumer 
marketing 


including the professional products that our 
workmen used, for various chores in the remodel- 
ed house in Madison, and were very pleased 
with the results, 

One of the products our group 


previously 
Earn Wood Ga anes pact 
which “grabs” fast and sets fast (but, in our ex- 

perience, not too fast). Now, complementing the 
“regular” yellow formula is a new formulation 
to match the darker woods, like walnut, cherry 
and some oak grains, to cover those occasions 
when it’s difficult to sand off glue “squeeze” 
due to the wood configuration (such as on picture 
frames). Both formulations quickly penetrate to 
form a bond stronger—in most cases—than the 
wood itself. 
Finish ort ra Tone aromas 
'inish", is an easy-to-use s 
for patching blemishe, nicks and small nail holes 
as well as for wood and furniture repairs. Fill 'N 
Talek del Batty Sok vu eee 
and was very easy to work with, especially for 
do-it-yourselfers. 

Elmer’s Non-Flammable Solvent Contact 
Cement dried in 15 minutes, cementing lami- 


As you might expec 
Solution? line ne also in includes various products 


bel o Sd spackling; and, of course, it 
be Elmer’s without the old familiar 


Elmer's “Glue All"? or a tube of the very 
versatile Elmer's “Stix-All®” We like Stix-All 
for those unusually tough or tricky jobs— 

ecially if the project, repair or seal will be 
subj [Ad ee wae 
impact; most anything to an auto- 
mobile. (One neighbor—about three years ago— 


baod epi toy ny: oat pris p ar 
glue the entire plastic front grill of his car to the 


plastic anchor flanges on his 


ing loose over time. Three years later, Stix-All 
is still holding, the rattles have been eliminated, 
and the neighbor was spared the cost of a new 
front grill. He’s impressed!) 

We discovered another useful product 
for the kind of messy jobs remodeling involves: 
peel Blaming dott 


tially messy job, like painting 
pale Pad sage: remarkable protection to 
jou kaada pene o pa araa A cen 
with just and wal 
hte Teet i See 
ly did turn repair 
into no problems. 


Ga 


LII 
THE HOME SOLUTION 
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. We help you repair you 


Get a handle on household repairs with The Home Solutii 
you fix, glue, caulk...do just about anything that needs doing 


bu —7— 
ELMER’ 
AED) Sew CK 


Glues Wood Patches Cracked Walls 
Penetrates wood deeply Super fast and easy. 
fora strong, Requires little or no 

‘Available in original sanding. Dries in 
and darker wood formulas. minutes. 


Fills Nail Holes, Gouges For Replacing Broken Windd 
Easy to apply. Shrink Goes on easily. Paintable 
resistant. Accepts in only 30 minutes. 

dark and light stains. 


SPECIAL ADVERTISING SECTION 


Add a Full Bath: 


COST V s for anyone consider- 
ing adding a second 


See inem to a one- 
Lat Xn, bathroom house, 


A Realtor® advice is 
>} "Go for it.” Ten of the 
18 Realtors surveyed 
estimate the resale 
value of a second bathroom at 100 per- 
cent or more of its cost. Comments were: 
“Adding a second bath is a must if you 
plan on resale.” “This would probably be 
the best return on investment.” 


Pee iR x 
M arianne Zavada, of the Carriage House, suggested the rice- 

carved bed for our master bedroom—and all who saw it 
loved it. The deep color of Glidden’s Latex Wall Paint (color: 
Violet Whisper) is set off with Glidden's White Trim Paint. New 
pine floors are stained with Minwax Natural Stain and sealed 
with Minwax Polyurethane. Marvin windows are treated with 
custom lace curtains and Wing glass shutters that match the Natchez design on the 
master bath door. The double sink and whirlpool bathtub with brass fixtures are 
all by American Standard. The vanity is surfaced with Wilsonart laminate (color: 
Grey Line on sides, Ebony Star on top.) Hot water by Reliance® gas water heater. 


ome from top to bottom. @ 


ducts from Elmer's? High-quality, dependable products that let © Borden Inc 1989 
r home. So next time you need help, stick with a name you can trust. 


‘Anything 

t for delicate work. Requires littie Dries in 15 minutes for a strong, A strong, high-tech adhesive that — Apply before a dirty Gives you a strong, 

x bond. resists | water and cold. job. Then come clean flexible seal that resists 

‘anding. Accepts ali kinds of stains. long-lasting ux With just soap and weter and mildew. 
water 
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he day bed, with a high-rise trundle bed ESTE is 
great for sleep-over company. A canopy of white lace 
was attached to the wall. To complement the wallpaper, we 
stenciled a similar floral pattern on the floor and on the 
Wing door, using Minwax Woodsheen (color: Colonial 


Walnut). A finishing coat of Minwax Polyurethane brings out the rich color of the 
restored heart-of-pine floors. The large armoire, surfaced with Wilsonart Sundance 
Pink laminate, serves as a closet. For safety's sake, the room has been equipped with 
a dependable Eversafe Electric Candle, battery-operated Anywhere Light and Smoke 


Detector, all shown in the photograph. 


Stenciling a Wood Stain Design. 


Stenciling is a relatively simple method of design 
application: It was in widespread use in Colonial 
wallpaper and as an alternative to 
ndwoven rugs. D-LY’ers have 
covered the craft as an inexpensive way to 
add a personal design touch to any room. 
Until now, to stencil a wood stain design, it 
was necessary to carefully score the wood first 
along the design in order to prevent bleeding and 
smudging, which made the job tiring and dif- 
ficult. Now WoodSheen®, a product developed 
by Minwax, makes it possible to apply stencil 
designs without scoring the wood first. A com- 
bination of stain and oil, WoodSheen has a 
thicker consistency than most other stains. We 
used it to stencil the floor and door of the front 
bedroom. Here's how we arrived at the pattern 
in the top picture. The types of wood and its age 
can affect the way any stain covers, so use our 
directions as a guideline. Experiment until you 
find the precise method that works best for you. 
1. You can buy precut stencils or cut your own, 
as we did for this project. To cut your own, plan 
your design on graph paper in the same propor- 
tions as the design and area you want to cover. 
Then blow up your pattern to its true size. 
Transfer the design onto stencil board (heavy- 
weight oak tag paper) or thick acetate (.0075 
gauge). Acetate has the adv: vantage of being see- 
through, for easy registration, but it can curl 
badly after it's been wet. Flatten it under heavy 
objects (such as books, etc.) to straighten before 
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reusing. If you prefer stencil board, notch register 
marks to help position the stencils correctly. 

2. Draw your design to scale on the stencil board 
or acetate, then tape it to a piece of illustration 
board. Carefully cut out the design using a sharp 
utility knife. Note: to draw on acetate, use a 
permanent marker. 

3. Before you begin, make sure the surface you 
will be covering is clean and smooth. We sten- 
ciled an original pine floor, thoroughly sanded 
and dusted before we began work. Minwax 
recommends Wood Conditioner on soft wood 
floors before any regular stain is applied. (Within 
15 minutes). The conditioner acts as a protective 
surface to help clean any “mishaps”; to clean a 
ragged edge or drip-mark, just dip the edge of 
a rag in mineral spirits and wipe gently. 

4. With a string and push pins, mark off any 
border or straight line needed to register the 
design. Then set the stencil down. If the stencil 
is not too large, you can just hold it in place. 
If your stencil is large or complex (with many 
cutouts), you can use masking tape to keep it 
firmly in place. Or use a spray adhesive that 
doesn't leave any adhesive on the floor. 

5. Use a stencil brush—a short, thick brush 
with stiff bristles—to apply WoodSheen on the 
open areas of the stencil. We used WoodSheen 
in the dark Colonial Walnut color. The key to 
successful stenciling is to use a relatively dry 
brush. Dip the brush, blot off any excess Wood- 
Sheen from the brush and use short brush 
strokes until the open areas of the stencil are 
covered with WoodSheen. 


SPECIAL ADVERTISING SECTION 


6.You can cut different stencils for each separate 
portion of the design to apply additional colors 
or use the same stencil with a fresh stencil 
brush for each color, WoodSheen is available in 
six colors plus Natural; different effects can be 
achieved by building up several coats of one color 
or incorporating different colors. 
7. If you wish to smooth out the slight texture 
left from the stencil brush, pat the wet Wood- 
Sheen with a soft rag in a gentle rolling motion, 
keeping the stencil firmly in place while you 
smooth out the wet areas. 
8. In the center of the floor, we marked off 
the crisscross pattern with Daubert Easy Mask" 
and applied WoodSheen in the same manner 
indicated above. 
9. The aged pine floor had a rich natural color, 
so we simply finish coated it with Minwa 
Drying Polyurethane. You may prefer to finish in 
a light Minwax color such as Natural or Puritan 
Pine before applying Polyurethane. Before fi 
ing, make sure the WoodSheen is completely dry. 
Drying time is about two hours, but test. 
Many books with information on stenciling and 
reference for design patterns are now available. 
One we found most helpful is "The Art of Dec- 
orative Stenciling,’ published by Penguin Books. 


Finishing the Floors 
We salvaged the original heart-of-pine floors 
wherever we could and installed new pine floors 
in the remaining areas. We applied Minwax Wood 
Finish in Natural to finish all the floors except 
the front bedroom where we stenciled a pattern. 
Floors were first sanded and dusted, then 
coated with Minwax Wood Conditioner. This is 
recommended for all soft wood floors such as 
Pine, Douglas Fir and Hemlock to prevent blot- 
ting due to uneven penetration of color. 
After staining, the floors were finished with 
a coat of Minwax Fast-Drying Polyurethane in 
Gloss. It creates a tough surface that protects 
against water, stains, chips or scratches. 


That's why Minwax is the only 
name you should look for, when 
you're working with wood. 

For additional suggestions 
and projects, send for our FREE 
=æ brochure, Tips on Wood Finishing. 

M Write: Minwax, Dept. PS 069 
P.O. Box 426, Little Falls, NJ 07424. 


Whatever wood finishing project 
your mind can conceive, Minwax 
can achieve. And in less time than 
you can imagine. Because Minwax 
has a full line of stains. Durable 
topcoats. One-step finishes. Fast- 
drying finishes. Brush-ons. Wipe- 
ons. Even wood repair products... 
Minwax has them all. 


-MINWAX, 


Minwax products used above. Door #1: Golden Oak Wood Finish frame & panels. Early American Wood Finish bevelling. Polyurethane topcoat. #2: Natural Wood Finish Frame & Panels. Rosewood 
‘WoodSheen bevelling and stenciling. Polyurethane topcoat. #3: Honey Pine Polyshades frame. Olde Maple Polyshades panels. Royal Walnut Polyshades beveling. #4: Dark Walnut Wood Finish frame. 
Provincial Wood Finish panels. Golden Oak Wood Finish bevelling. Polyurethane topcoat. #5: Antique Walnut Polyshades frame. Pecan Polyshades panels and bevelling. #6: Provincial Wood Finish, 
Polyurethane topcoat. #7: Natural WoodSheen frame. Windsor Oak WoodSheen panels. Colonial Walnut WoodSheen beveling. #8: Special Walnut Wood Finish. 


®Minwax, Polyshades and WoodSheen are registered trademarks. ©1989 Minwax Company, Inc. 


SPECIAL ADVERTISING SECTION 


Every Household Can Use 
Personal Safety Products. 


There is a growing concern for personal safety 
among American consumers today. According 
to the U. S. Department of Justice, more than 
75 percent of adults say they worry about crime 
today, and one in four feels that having some 
form of security system is very important. 

In response, Eveready® Battery Company has 
begun offering a variety of economical and 
easily ins home safety and security items 
under the Eversafe™ brand name. Among the 
Eversafe devices are a Smoke Detector, a Child 
Locator and Smoke Detector with a red flashing 
light to help fire fighters find the rooms of 
children and elderly persons, a portable door 
alarm that attaches to any door or window, a 
power failure light that automatically turns on 
during power failures and a purse-size transmit- 
ter that allows the user to turn on home lights 
before entering. 

The Popular Science remodeled home in 
Madison has been equipped with all 11 products 
in the line. Shoppers can see all of them in a 
unique Eversafe™ Safety Center display at local 
retailers. Priced at an average of about $20, 
these high-quality safety products for fire, 
lighting and personal protection represent a 
convenient, affordable investment in personal 
security and safety. Eveready Battery Company 
is the world’s leading producer of batteries. 


Many Eversafe home safety and security devices 
are in use in the girl’s bedroom. Shown: battery- 
powered Anywhere Light, Power Failure Light 
that plugs into a socket and turns on when power 
turns off, providing light for 1¥2 hours, and an 
Electric Candle. A Child Locator that gives off 
a flashing red light was attached to the window 
to guide rescuers to the rooms of children, the 
elderly or invalids. 
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LIFETIME® Brand Caulk, a multi-purpose 
caulk from Red Devil®, is being used to prepare 
the kitchen surface for painting with scrubbable 
Glidden Spred® Enamel Semi-Gloss. Shirt and 
pants are by Dickies. 


Efficient House 
D Good Caulking. 


When you think about making your house 
energy efficient, it's only natural for good insula- 
tion, windows, etc., to come to mind. Yet if the 
house is not also properly caulked, air can slip. 
between cracks and seams in the siding, around 
door and window frames, between house and 
masonry foundations and other small but impor- 
tant openings. 

Both indoors and out of doors, we used an 
improved caulk from. Red Devil? and: found 
that it adhered to all types of surfaces, It resists 
water and mildew, and carries a warranty that 
the caulk will last as long as the users own their 
homes; hence the product name, LIFETIME® 
Brand Caulk. 

An improved multipurpose caulk, it isa hitech 
formulation of acrylic with silicone to provide 
tight, long-lasting seals that will never crack, 
shrink or separate from any surface, Unlike some 
silicone-based caulks on which paint simply - 
forms beads, LIFETIME? is paintable, 

It cleans up easily with water and is available in 


in the home improve- 
ment business for over 100 years, 

LIFETIME? for a durable seal around windows, 
doors, corner joints, vents and baseboards. 


a TECH CAULK WITH SECON RN 


hardware or home center store. 


© 1989 Red Devi Inc. 


SEE TIMER 


Here's a caulk that lives up to its name. LIFETIME? Brand Caulk. 

Its siliconized formula grabs on and won't let go. Water is repulsed 
by it. Mildew hates it. And it’s guaranteed not to crack, peel, shrink, 
or separate for as long as you own your home. 

That's a promise. Look for it at your | 
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s, ours has favorite chairs that are being preserved from 
one generation to the next. Here a comfortable rocking chair receives a 
coating of Rust-Oleum® Wood Saver Paint. Easy-to-use Daubert Tape 'n 
Drape® protects the deck. 


A Little Water Can Do Big Surface Damage. | 


Just a little water can accumulate on wood or metal surfaces and cause 
corrosion, rotting and deterioration over a period of time. Even premium 
paint simply cannot protect the surfaces of your valuable home, garage 
and lawn and garden items against the damaging effects of moisture. 

Over the years, Rust-Oleum® products have established an outstanding 
reputation for protecting metal against rust. Now there’s a new wood paint 
that prevents cracking, peeling and warping. Rust-Oleum Wood Saver Paint 
has a special wood formula, with DuPont's Teflon® resin for superior mois- 
ture protection. When water strikes wood that has been painted with most 
premium house paints, it pools and soaks in, but new Rust-Oleum Wood 
Saver is a moisture-resistant enamel that causes water to bead and run off. | X 1 

Rust-Oleum Wood Saver joins a family of Rust-Oleum products that | ou ging. 
offer years of protection for metal. They provide a tough, resilient finish 
that resists cracking, peeling and chipping, giving lasting beauty. Specially formulated with more 

In our remodeling project, we painted patio furniture, garden equipment, rust-fighting ingredients than other 
trash containers, shelves, fixtures, vents and other items. We were pleasantly metal paints, Rust-Oleum forms a 
surprised at how quickly and smoothly the Rust-Oleum went on. Directions se batter ia sal S ut 
on product labels were clear and easy to follow and, because Rust-Oleum SUDEHOF Date’ Wal Seas OUEIDOUS 
contains more paint solids in every can, the user gets greater coverage per ture. To keep the metal you count on 


can and better coverage per application. from letting you down 

There are several important general points to know about Rust-Oleum | Do : Tw 
products. First, choose the specially formulated product that’s right for Ifits goingto get wet, get -Oleum: 
the kind of surface you're going to protect. Primers and topcoats are d 
designed for specific applications: moisture resistant enamels for wood; | P4 


protective coatings; finishes for metal, machinery and implements; clear 
finishes; auto paints; epoxy aerosols for household metals; coatings for | 
galvanized or alumimum surfaces; coatings that resist heat, oil, gasoline, 
brake fluid, anti-freeze, etc. 

Next, as with all painting, proper surface preparation is absolutely essen- 
tial. For maximum results, apply a primer first. You can choose brush, 
roller or spray application, but whichever you use, follow the directions 
on the product label and in Rust-Oleum’s useful brochure on how to paint 
and protect, which includes color charts and product selection informa- 
tion. Clean up immediately after you finish; it's easier with Rust-Oleum 
7700 Thinner/Cleaner. 


p 


t - M. 
CORPORATION 
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Here's an Unexpected D-IY Opportunity. 
Not too many years ago, gutters and ts 
were constructed on site, sometimes right on 
the house. Today, they’re factory made, and one 
company has made their installation a simple 
D-LY project by offering a complete system that 
together easily, requires no adhesives or 
Selaci and can bo io with common tools, 
It’s the Raingo™ Snap Together Vinyl Gutters and 
pouts System. 
ese Pes incar Dy CUGUN a 
available at most leading home centers, and are 
a favorite of do-itwourselfers. 
Ns include an exclusive Raingo Ridge 
vTap ri protrude from the gut- 
eim vile rer me ol 
tter, water to 
debris and lifting the debris to the 
downspout. As water freezes, these ridges lift up 


Percy Naquin, general foreman, checks home- 


owner’s D-LY Genova Raingo system. 


the ice to create a small tunnel through which 
melting ice and snow can reach the downspout. 

Available in white and brown, Raingo Gutters 
and Downspouts can easily be painted with any 
SORIA hone jai nd COES MO UE 
made of vinyl, they hold up to even the toughest 
weather conditions. 


SOLID VINYL "SNAP TOGETHER" 
GUTTER AND DOWNSPOUT YSTEMS! 


* Self-Cleaning 

* Easy to install 

* Total system with 
few parts! 

* More durable than 
competing metal 
systems 


7034 East Court Street 
Davison, MI 48423-0309 
USA: 800/521-7488 


PRODUCTS 
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MI: 800/572-5398 


Tax Benefits 
of Home Ownership 


Owning your own home can be a tax 
shelter. Property taxes are fully deduct- 
ible. You can borrow against the equity 
in your home and deduct the interest 
payments, as well as deducting the inter- 
est on your home mortgage, which is not 
true of most interest under new tax 
regulations. When you sell a home, the 
capital gain on it is not taxed if you buy 
another home within two years that costs 
at least as much as the one you sold. 

Over the years, homes have generally 
increased in value faster than the rate 
of inflation has climbed. A capital home 
improvement establishes a higher cost 
basis, thus reducing your taxable gain 
when and if you sell the house. The IRS 
may question whether these are actual 
capital improvements or simply ordinary 
maintenance expenses. That's why you 
should keep an accurate, complete record 
of home improvement expenditures. 

The fully automatic Olympus Infinity 
SuperZoom 300 camera is excellent for 
taking substantiating before and after 
photographs for tax purposes—and for the 
family scrapbook. 


Ri 
Re-Roofing: 

Homeowners will re- 
«he at least three 
ad at of the money 
fyi replacing an in- 
E adequate took bebore 
er Ss LH sale. While most 
[Er homes must have an 
adequate roof to meet 
mE s requirements, the value, accord- 
ing to one appraiser, is enhanced with a 
warranty that can be transferred to the 
buyer. This eliminates worry about what 
might otherwise be an expensive problem. 


E 
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Attractive Ultra-Lap siding proved easy to work 
with. Below, the foreman, wearing Dickies 


clothes and a pair of rugged Ranch Boots by 
Georgia Boot, has just completed a smooth cut 
witha s a Skilsaw®. At right, he's installing Ultra- 
Lap on the front study. The original window 
was renovated with Marvin Window's Tilt Pac. 


Madison House Features Combined 


Siding, Sheathing and Insulation. 


Construction people are always looking for new 


products to cut working time and reduce costs. 
At our Madison house, we used such a product. 
for all of the new siding installed, on the study 


and great room. 

Ultra-Lap™ insulated siding from Temple- 
Inland Forest Products Corporation provides 
siding, sheathing and insulation in one easy-to- 
install product. Hardboard siding backed with 
foam insulation means a higher R-value. The 
foam layer is not glued or bonded to the siding 
but actually foamed on, and acts as a vapor bar- 
rier to prevent moisture from penetrating the 
siding from the back. Extra-rigid €: is a full 
34" thick. It’s buckle-free, and can be applied over 

existing siding or used in new construction. 
Lightweight and durable, it is EL] to work with 
and no special skills are required for rapid 
installation. 

Our regular framing crew used conventional 
tools to install this combination siding/sheathing 
in one step. There's no waiting for a siding sub- 
contractor. Non-insulated Temple-Inland Colony 
siding was used on the new garage. 

Ultra-Lap carries a new primer, RainPrime™, 
that cuts water penetration significantly, com- 
pared with conventional primers, according to 
independent testing results. RainPrime pro- 
vides up to 90 days of protection on the job site 
prior to pain! 

Temple-] quality polyisocyanurate foam 
insulation is combined with attractive hardboard 


mm 


ide ee bales inline mur hose 
and save on construction costs at the same time. 
The company says that there is no product in 
the industry that is technologically like it, for 
few companies are so advanced in wood and 
plastic technology that they can develop a new 
combination product such as Ultra-Lap. 


You should get less bang for your buck. 


First, go around and 
nail the insulation 
sheathing to the studs 
(bang, bang). Then 
repeat the whole process 
for the siding (bang, 
bang, again). It's always 
been done that way — in two separate, laborious 
steps. That's why it's about time for Ultra-Lap 
insulated siding. 

The factis, time is what Ultra-Lap is all about. 


(©1989, Temple-Inland Forest Products Corporation 


This new composite product, exclusively from 
Temple-Inland, consists of preprimed hardboard 
siding (with either a smooth surface or cedar ! 
texture), backed with energy-efficient foam L 
insulation. The two materials are nailed up | 
together, in half the usual time. i} 
So you really do get less bang for your buck — 1 
but that's the beauty of our ingenious new product. | 
After all, with Ultra-Lap insulated siding, youonly — | 
have to go around once. And believe us, it really " 
isn't better the second time around. 1 
| 
I 
| 


Yes! I want less bang for my buck. 

Please send me more information on Ultra-Lap insulated siding, 
including dealers in my area. 

Name: 
Address: 


City: State: — ZIP: 
Business Phone: 


Send this coupon to: Ultea-Lap Info © 1900 Westridge ® Irving, TX 75038 


ULTRA-LAP" 


INSULATED SIDING 
‘No Two Ways About It 


SE TEMPLE-INLAND 
® FOREST PRODUCTS CORPORATION 
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Radon Monitoring 


Survivor 2...short and long term protection for your home. 


onam 


pacer 
SURVIVOR 2. 
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RADON is the radioactive decay 
product from uranium and radium. 

* According to EPA estimates, 
radon causes between 5,000 
and 20,000 lung-cancer deaths 
ayear. 

* Ofthe more than 15,000 homes 
tested by the EPA in the last two 
years, about one fifth had levels 
above 4 picocuries per liter. 

* The EPA estimates unsafe levels 
of radon gas are in as many as 
8 million homes in the United 
States. 


With statistics like these, don't you 
want to protect your home from 

the dangers of radon gas? 

Radon is odorless and colorless. 

It varies from season to season. It 
varies from neighborhood to neigh- 
borhood. It can even vary from 
your home to the home next door. 


Why Continuous 
Monitoring? 


It is estimated that the average 
radon level changes as much as 


60% from season to season, while 
asimple change in the barometric 
pressure can change the level of 
concentration to at least five times 
the average level. 


Now you can have CONTINUOUS 
monitoring of your environment for 
day to day changes in radon levels. 
SURVIVOR 2 will give you a continu- 
ous instant LCD readout of the level 
of radon in the last 12 hour period, 
orthe last 365 days. Long term moni- 
toring of your environment with 
SURVIVOR 2 will give you the aver- 
age level of radon. The typical 
charcoal canister will only give the 
highs and lows from a one or two 
week period. 


Simple to Operate 


SURVIVOR 2, with its micropro- 
cessor controlled features, is simple 
to operate. In the 12 hour mode, 

a bi-color LED gives you a green 
light if the average radon level 

is below four picocuries per liter 
(which is the level recommended 


© 1989 Threshold Technical Products 


by the EPA), or it automatically 
changes to red when the level is 
equal to or exceeds that EPA 
recommended level of four pico- 
curies, By using the MODE switch, 
SURVIVOR 2 will display the aver- 
age level of radon in the last 12 
hours, or it will display the average 
level for the last year. 


Satisfaction Guaranteed 


Try some peace of mind at no risk. If 
you are not completely satisfied, re- 
turn it within 30 days fora complete 
refund. Of course, SURVIVOR 2 is 
backed by a one year limited 
warranty on both parts and labor. 


How to Order 


By Phone: Call us toll free. A 
member of our sales staff will be 
glad to answer any questions and 
take your order. (Please have your 
VISA OR MASTERCARD available 
when you call.) 


Call Toll Free 800-458-4931 


By Mail: Send your name and com- 
plete address, daytime phone num- 
ber, and how many SURVIVOR 2s 
you wish to order. Please enclose 

a check, money order, or card 
number and expiration date from 
your VISA or MASTERCARD. 


SURVIVOR 2 $335.00 


(Effective April 15, 1989) 
(Ohio residents add 5/35 sales tax) 


Charter Member of American Radon Association, Inc. e Radon « Radon « Radon « Radon « Radon e Radon « Radon «Radon + Radon 


Threshold Technical Products 
Department 710 

11325 Reed Hartman Highway 
Cincinnati, Ohio 45241 


SURVIVOR 2 


MADE IN AMERICA 


The build-up of radioactive radon gas is being 
monitored in the crawl space by this Survivor 
2 on both a short-term and long-term basis, with 
readings for the past 7 or past 365 days, average 
and new, available at the push of a button. 


Why You Should Use Radon Monitoring. 


Excellent reasons for protecting your home from 
the dangers of radon gas are becoming more ap- 
parent every day. The EPA and the Public Health 
Service now attribute as many as 20,000 deaths 
a year to lung cancer caused by radon, a cause 
second only to smoking, and have issued a special 
joint warning. 

The agencies recommend radon testing for all 
detached and row homes, all apartments below 
the third floor and all trailers. 

Your chances of developing lung cancer from 
radon depend upon the concentration of the gas 
and the length of time you're exposed; risk in- 
creases as both level and exposure time increase. 

Radon is an odorless, colorless, tasteless 
radioactive gas caused by the decay of uranium. 
It varies as much as 60 percent from season to 
season, and changes in barometric pressures can 
cause important increases in concentration. 


Although radon is very difficult to detect, you 
can bring down radon levels, once you know 
they’re dangerously high. This makes the impor- 
tance of early warnings very apparent. 

One detection method involves short-term 
measurement—which is not a reliable screening 
of the average radon level over a period of time, 
followed by more measurement if it’s indicated. 

However, you can have both short- and long- 
term measurements through Survivor 2 from 
Threshold Technical Products. We installed a 
Survivor 2 in the crawl space of the Popular 
Science house and found it fascinating to moni- 
tor the changes, which do indeed occur. There 
are three control buttons, as shown in the 
photograph. The center one controls the modes, 
giving a choice of four readings: 365 days Average 
or New or 7 days Average or New, "New" is the 
reading for the 12 hours just past. 

A green light on the Survivor 2 signifies a 
radon level of under four picocuries, while a red 
light would indicate a higher radon level than 
four picocuries. Let's say that the red light goes 
on. You're justifiably concerned, but you can ask 
for another reading to check the past 7 days or 
past 365 days, average and new. It could be just 
that a front has moved in, changing the pressure. 
Or something more threatening. In any case you 
have four different measurements to judge by. 

The left Survivor 2 button is used to select the 
mode and the right to clear for new readings. 
Every precaution was taken in the design of this 
equipment to prevent accidental loss of accumu- 
lated data. Directions for use are easy-to-follow, 
and from trying the device, we know that the 
readings do change. We also noticed the impor- 
tance of crawl space vents and air circulation. 
Government publications advise that persons 
who sleep in basements are more at risk than 
Puy who sleep above the first floor. Smoking 

y increase your risk of exposure to radon. 
Children may be more at risk than adults. 

All in all, a reliable device to monitor radon 
on a continuous basis seems like a good invest- 
ment for most families. 
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The Tractor That Tackles 
Just About Anything. 


The grounds of a remodeled home 
are perhaps as important as the 
house itself. The lawn, trees 

and shrubbery all play a part 
in restoring a beautiful home to 
its rightful place in the neighbor- 
hood, In the case of our remodeled 
home, they must reflect the gentle, south- 
ern character of Madison. 

To make the necessary landscaping changes to 
our remodeled home, we used a Kubota® 1750 
B-Series tractor. With its special Bi-Speed Turn 
design, the front wheels of this tractor took cor- 
ners more than twice as fast as the rear tires. The 
result: A turning radius that’s closer to a 2-wheel 
than a 4-wheel drive tractor. Tighter turns meant 
smoother turns, turns that were less damaging to 
the turf, and less unsettling to the driver. 

The Kubota 1750 certainly had maximum 
maneuverability going for it. It also had plenty 
of muscle for hauling. And talk about adaptabil- 
ity. Kubota tractors are designed to accommodate 
a wide variety of implements, which made clear- 
ing out and grading the garden area a breeze. 

When refinishing the grounds of your home, 
whether you're clearing brush, cutting new trails 
or hauling dirt, you'll find a Kubota B-Series trac- 
tor can tackle just about anything. And, when 
it comes to maintaining your lawn, Kubota's 
clutchless hydrostatic transmission, power steer- 
ing and tilt~wheel make quick work of mowing. 

You'll be happy to know Kubota leads the in- 
dustry in service and support. That’s because 
every Kubota is still made by Kubota, that means 
the same company that built your tractor will ser- 
vice it. Just one more reason to consider a Kubota 
the next time you're in the market for a tractor. 
Kubota. Nothing like it on earth." 
© 1989 Kubota Tractor Corporation, PO. Box 
7020-PS, Compton, CA 90224-7020 


Fast-working Sidewinder Speedwrench reversing 
ratchet wrench is great for outdoor power equip- 
ment such as this Kubota tractor. 
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GET INTO 


SWIVEL’ 
THANDLE 


RATCHETGEAR 
WITH32TEETH 


BRONZE 
BUSHINGS 


STANDARD 
3/8" DRIVE 


SHIPPING & 
HANDLING 


work in the most 
impossible situations 
with the Sidewinder 
Speed Wrench. * Where 
space limits ratchet travel. 

* Where there's lack of resistance for 
the ratchet to function. e Where excessive 
repetitions are required for long bolts. 
One 360? turn of this specialty tool is 
equal to eight normal ratchet motions. 
Of quality construction, the Sidewinder 
is torque tested to 150 ft. Ibs. and 
carries a lifetime warranty. 

Found in tool kits of major racing teams. 
To order, call today 


1 (800) 999-3405 
We ship U.PSS. daily. 


MASTERCARD AND VISA ACCEPTED 


SIDEWINDER 


PRODUCTS CORPORATION 
2066 Old Rocky Ridge Road 
Birmingham, AL 35216 
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You Can Stop Wi 
With Your Wrenches. 


Experienced do-it-yourselfers, auto enthusiasts 


and professional mechanics know the frustrations 
of using a ratchet wrench; transforming a back- 
and-forth handle movement into a turning of 
the nut/bolt. The efficiency of the tool, or work 
accomplished versus work put in, depends on the 
arc of the circle in which the handle turns. 
Now you can work where space limits ratchet 
travel, where there's lack of resistance for a stan- 
dard ratchet to function, or where excessive 
repetitions are required for long bolts. The 
Sidewinder S, ch is a %-inch reversing 
ratchet | but its key feature is the patented 
design that allows one 360-degree turn to equal 
at least eight normal motions of a st 
ratchet wrench. It removes bolts in seconds, 
not minutes. Designed and tested to withstand 
ee ordi to 150 pounds, (double the recom- 
jue on most automotive engines), 
Pm 11V2-ini inch Sidewinder Speedwrench carries 
a lifetime warranty, yet it’s competitively priced 
with other high quality ratchet wrenches. 


speed and convenience 
and frustration. Sidewinder does remind you that 
it is a Speedwrench and should not be used as 
a “breaker bar.” It may be the biggest innovation 
in hand tools since the ratchet wrench. 

See photo on preceding page. 


After tree trimming with a Husqvarna chain 


saw, his Junior Tomahawk Chipper/Shredder 
" Troy-Bilt makes quick work of branches, 
leaves, grass and debris in the spacious back- 
yard of our Madison house. Below, homeowner 
gs) down weeds adjoining his driveway with 

rotary trimmer equipped with 
Weed izard. The vehicle is the versatile Isuzu 
Trooper. Clothes and gloves are by Dickies, 
workboots by Georgia Boot. 


Rid Your Property of Unsightly Debris. 


You can clean up brush piles, hedge trimmings, 
limbs, leaves and other clutter and turn this 
debris into useful mulch. 

The Troy-Bilt Junior Tomahawk®Chipper/ 
Shredder, the newest addition to Troy-Bilt’s 
best-selling Tomahawk line, is ideal for small- 
property owners. You eliminate the lem of 
piling, burning or hauling away debris by 
turning such wastes into free wood chips, mulch 
and compost. 

In using the Junior model, we were impress- 
ed by the highwolume loading of leaves and loose 
material made possible by the oversized hopper, 
which took rakings and yard debris by the armful. 
You can use the shredded organic matter pro- 
duced by the Junior Tomahawk to smother weeds 
and provide slow-release fertilizer for vegetable 
and flower beds. The gas-powered unit easily 
handles shredding jobs that would stall an elec- 
tric shredder. We chipped branches up to two 
inches in diameter with it, with ease. 

A unique, advanced airflow design speeds 
feeding and prevents clogging. A Wet Material 
Baffle is ided for shredding wet leaves or 
green, hi isture materials. Its side-disc 
design permits automatic bagging of material 
the attachment of an optional collection bag. 

With a double wall of steel on its main shred- 
ding surface, and a rigid steel mainframe, the 
Junior carries Troy-Bilt’s Full NoTime-Limit 
Warranty. 


New Attachment Eliminates 
Rotary Trimmer Line Problems. 


If Main have a gasoline-powered rotary trimmer, 


qoem er a in eec ur 
ic garden or landscape. But the monofilament 
cani linc k cfen oe tots dam the viget 
tion. If you're like most users, chances are that 
you lose 30-40 percent of all trimming time 
replacing or iring the trimmer line! 

"The Weed Wizard" provides the solution for 
uos throni the eine of weeds, Liu 
grass types of rough vegetation. It is a 
sturdy, high-quality trimmerline replacement 
that makes trimmer spool problems a thing of 


the past 

ie long-lasting Weed Wizard is made from 
only the finest materials. Two 3!^-inch pieces 
of specially made saw chain on each end are held 
in place by tempered lock pins. Designed to fit 
most gas trimmers, it can be installed in minutes 
and offers excellent service, indefinitely, when 
used correctly. The only thing that varies is the 
plated steel center nut. 

This precisi trimmer head is so ver- 
aiti that ie caia be left ct your trier all year 
wond, cutting everything from light grass to 

weeds and light brush. There is a Weed Wizard 
35 i veny ciety gu gemeted ter oth 


arket today. 

P you's stented’ briha to buy ud 
replace trimmer line, see the adjoining ad for 
more information. Available at Western Auto 
Stores and other fine outdoor power equipment 
and hardware stores. 
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Rid Your Property 
of Unsightly Brush Piles! 


with the TROY-BILT® Junior TOMAHAWK® Chipper/Shredder! 


e Ultra Compact... easy to store. totally 
portable, easy starting, and low priced! 

e Chips 2” Thick LImbs... thanks to high 
operating speed (3,600 RPM), weighted 
flywheel, and 3HP gas engine. 

* Its an Efficient Shredder... turns almost 
any organic matter into perfect mulch and 
compost instantly! 

e Professional Quality... carries a FULL No 
Time Limit Warranty! 

* Larger Models, TOO... up to 8HP for mid- 


sized and big country properties! 


For FREE information package 
CALL 1-800-453-5433 Dept. A1151 
Anytime, or 
MAIL THIS COUPON TODAY! 


TROY-BILT Mfg. Co. Dept. A1151 
102nd St. and 9th Ave. Troy, NY 12180 


C YES! | want to know more about the new Jun- 
ior TOMAHAWK? Chipper/Shredder! Please 
send me complete details including prices, 
larger models available, and SPECIAL SAVINGS 
OFFER right away! 3 7 


nto beautiful FREE mulch 
in less than one hour! 


© 1988 Garden Way Inc 


Introducing (C || 
The eed 
New 


izard. 


the ultimate solution to 
rotary trimmer line problems 
* No more trouble with trimmer 
line — never buy line again! 
* Easy to install on your 
gas trimmer. 
* Cuts through tough weeds, 
briars and grass. 
* Keeps your rotary trimmer 
in business. 
TO ORDER CALL TODAY 


1-800-262-5122 92195 
(Call for dealership inquiry) 


( )VISA (. )WC& Exp. Date. 

(.—.) Check enclosed for $21.95 plus $3.00 postage and handling. Ps6so 
Your Trimmer Make Model # 

Name Phone ) 

Street 

City State Zip 


Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533 
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RainMatic™ 
Water Timer/Controller 


Switches sprinklers on and off automatically... 
up to four or eight times a day (depending on 


model)...from one to seven days a week. 

Watering cycles can be set to last from one 

minute to 24 hours. Or, set it for any number 

of seconds. 

Waters on days you select, skips other 
days. Set it for a day, a week, or for an entire 
season. 

New Freedom from Wateting 
Chores with RainMatic 

Lets you water automatically, day, or night, 

whether you're home or away. 

*No mina needed — uses four long-life C- 
size alkaline batteries (not incl k 

* Attaches to your outside faucet in seconds: 
locks to help prevent theft. 

* Uses your existing hoses and sprinklers — 
can control two or three sprinklers. 

* Easy to set — as simple as tapping numbers 
on à pocket calculator. LCD readout for 
Quick review of your program. 

* Optional factory-set watering schedule. 

* Automates drip and trickle watering systems. 

* Can be switched to "manual" when you want 
to wash the car. 

* Each unit tested at the factory, packed with 
User's Guide and written one-year warranty. 

* Toll-free customer assistance line. 

Model 2000 generally sells for $49.99 at 

most sto! lel 3000 for $69.99. 


Hydro-Zoner Il... Automatic 
latering-Zone Switcher 
Now you can water two large areas automat- 
ically from one faucet or tap. No wiring, no 
batteries needed. Switches water-flow from 
one hose (or drip line) to another...whenever 
RainMatic Timer turns water off, then back 
on. Repeats switching from zone to zone at 
start of each timed watering period. Sells for 
$29.99. 
For help in locating a source for RainMatic 
products, call us toll-free: 1-800-228-3615. 


Originator of battery-powered electronic 
water controllers...the Gardener's Choice. 


E 
Ea 
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RainMatic Corporation 
1227 South 22 Street 
Omaha, Nebraska 68108 


How to Mastermind Your 
Lawn and Garden Watering. 


Now you can water automatically, day or night, 
whether you're at home or away. You can set 
watering cycles to last from one minute to 24 
hours or for any number of seconds, from one 


to seven days per week, and for ing up to 
either four or eight times per day ( ling on 
the model of unit). 


A RainMatic" Water Timer/Controller attach- 
es to your outside faucet in seconds and uses your 
existing hoses and sprinklers. It can control two 
or three sprinklers and it automates drip and 
trickle watering systems. In the Madison house, 
we have installed a Raindrip? underground irriga- 
tion system and it is controlled by a RainMati 
timer. No wiring is needed; RainMatic uses four 
long-life C-size alkaline batteries (not included). 
hoes see " 

Setting timer is as simple as tappinj 
numbers into a pocket calculator; an LCD 
out will give you a quick review of your program. 
Or you can use the optional factory-set watering 
schedule. When you want to wash the car or 
tracks qaren aet E on treed sid 
RainMatic origina! ttery-powered elec- 
tronic water controllers and backs each unit 
with a written one-year warranty. Each unit 
is tested at the factory and is packed with a 
helpful user's guide. 

Rainmatic waters on the days you select and 
skips the other days. You can set it for a day, for 
a week or for an entire season. It locks to help 
prevent envious “others” from making off with it. 
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New All-Terrain Vehicle 
Is Ready for Hard Work or Fun, 


A new class of all-terrain vehicle, the first with 
power take off (PTO), was recently introduced 
by Yamaha Motor Corporation, U.S.A., and is 
being used on our large 85 by 400 foot lot. 

The new four-wheeled utility vehicle is called 
the Terrapro™. Its PTO power enables it to supply. 
direct power to run sprayers, a 48" finish mower, 
42" rough-cut mower, a 38" garden tiller anda 
new power system that is designed to run 
hydraulic tools. 

But unlike tractors and other equipment com- 
monly outfitted with PTO, the Yamaha Terrapro- 
can be unhooked from its hard-work attachments 
to become a fully functioning ATV, great for 
fishing, hunting, camping or trail riding. 

Yamaha, a leading manufacturer of off-road.and 
utility vehicles for industry and pipes says 
that the addition of PTO makes the Terrapro an 
entirely new type of utility vehicle. PTO power 
enables the Terrapro to perform jobs no one has 
ever even thought of trying to do with this type 
of machine. The Terrapro shares many features 
with other Yamaha vehicles, such as a powerful 

engine, a di ge transmission (with 
five gears in high and five gears in super-low 
range, plus reverse from any gear), and large, high- 
traction balloon tires, Turf tires are also available, 

The Terrapro is powered by a 348cc, four- 
stroke, 14.5 hp engine tuned to develop high 
torque, and has heavy-duty fan cooling so that 
it can run at very low speeds without overheat- 
ing. The superlow range of its dual-range 
transmission allows it to develop full PTO power 
at just 1.5 miles per hour for such tough jobs 
as mowing fields. A manual clutch gives the 
operator complete control and a lever-operated, 
variable-s 


speed governor sets speed for utility uses 

such as mowing or spraying. 
The differential is suited to the Terrapro’s ver- 
satility. It will allow sharp turning without 
damage to tender turf, and can be locked by a 


hand-operated level for the increased traction you 
want for off-road uses. 

Power is delivered to the rear wheels by 
Yamaha's low-maintenance shaft drive. The PTO 
is rear-mounted for versatility and ease of attach- 
ment to the widest range of powered equipment. 
The PTO continues to work even if the operator 
is changing speeds, shifting gears or manuevering. 

Sure braking power is provided by large-di: 
meter front drum brakes and dual hydraulic drum 
brakes in the rear, while automobile-type park- 
ing brakes are easy to use. Yamaha has even 
thought of comfort and handling: Independent 
front suspension and dual-shock rear suspension 
assure a good ride and responsive handling. 

There's a choice of two kinds of hitches. A 
standard conventional trailer hitch is used to pull 
trailers, while a specially designed two-point hitch 
for heavy-duty attachments provides the vertical 
flexibility and side-to-side stability needed for use 
with powered equipment. There are large, heavy- 
duty front and rear racks for carrying cargo, and 
a heavy-duty front bumper. 

All in all, this new class of utility vehicle is 
a great combination of work horse and play- 
ground pony. If you have a good-sized lot to 
care for and also care for the great outdoors, 
the rugged Yamaha Terrapro may be just the 
vehicle for you. 


The Quick and Easy Way to a 


Beautiful Lawn and Garden. 


Why lug around heavy fertilizers or wait weeks 


to see results when you can feed your lawn in 
minutes and see results in days. Now there's 
welcome relief for your aching back, because now 
you can feed an average-size lawn in just about 
12 minutes without the strain or pain. We tried 
the new Miracle-Gro® Spray-on Lawn Food and 
were delighted with its performance and its 
results, It was so easy to apply with the Miracle- 
Gro No-Clog Feeder. You just pour the dry lawn 
food into the plastic jar, attach it to the feeder 
and turn on the water. Your garden hose does 
all the heavy work. 

All lawn foods are high in nitrogen, just like 
Miracle-Gro, but the similarity stops there. The 
nitrogen in most dry fertilizers will "burn" the 
tender leaves of grass if you fail to remove it. The 
nitrogen in Miracle- Gro actually feeds the blades 
of grass as well as the roots. What's more, you 
can apply Miracle-Gro Lawn Food at any time. 
No need to water it in. It starts working almost 
the moment it hits the ground. That's true of 
all the nutrients and especially the chelated iron 
in Miracle-Gro Lawn Food. 

The results will delight you. You'll see lush 
green growth in days. One five-pound box can 
feed up to 6,000 square feet of lawn, yet its cost 
is far less than that charged by professional 
lawn-feeding services. 

With the new Miracle-Gro No-Clog Garden 
and Lawn Feeder, there's no measuring, no mix- 
ing. The feeder automatically measures the right 
amount of lawn food with the right amount of 
water. It's absolutely trouble-free and foolproof. 
Your garden hose spreads it—all you do is walk 
it around, It’s as easy as watering your lawn. And 
when you have finished feeding your lawn, you 
can use the same Miracle-Gro Garden and Lawn 
Feeder to feed your flowers and vegetables. 

It’s so easy to have prize-winning flowers and 
vegetables! Just fill the jar with Miracle-Gro® 
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All-Purpose Plant Food and spray it on all your 
flowers and vegetables. There’s nothing faster or 
better for all your garden plants. That’s been 
proven by years of research conducted by one of 
America’s largest universities. These scientists 


proved that Miracle-Gro produced more flowers | 


Homeowner waters azaleas using Miracle 7 


No-Clog Garden and Lawn Feeder as John 
Mateyak, landscape architect, looks on. | 


The Lasting Values 
of Good Landscaping 


Madison, Georgia, is a lovely town with 
beautiful lawns, colorful blooming shrubs 
and mature oak, pecan and pine trees. 

If you're planning major home renova- 
tion, give some thought to the surround- 
ings of the house. There is probably a 
nursery, garden center, garden club or 
other knowledgeable source of landscap- 
ing information in your area. Don't be 
bashful about asking for helpful advice. 
Good gardeners love to give it. 


Planning the Lawn. A beautiful lawn can 
set off the colors, textures and shapes of 
shrubs, flowers, trees and plants. And, 
planning is the key to having a lawn able | 
to withstand the rigors of family ac- 
tivities, entertaining, pets and children. 
If you're going to entertain a lot, plan 
guest areas near the terrace or pool or 
deck. If you want a good surface for 
children to play on, think about tough, 
low-maintenance lawns. Think realistical- 
ly about how much maintenance work 
you're willing to do or have done. Think 
also about traffic patterns, and plan for | 
driveways and walkways. Existing trees, 
such as the pecan trees in the backyard 
of the Popular Science house, often dictate 
where the lawn will be and where the | 
ground cover or shrubs will be planted. | 


Now, feed your 
entire garden 
and lawn in 
minutes 

SEA 


Miracle-Gro 


The only 
cleaner you'll 
ev 


Why buy € 
all you need 
are often toxic 


Simple Green's concentrated formu 
diluled to perform many dif 
jobs, whether you Ve 
ing, removing soap 

from carpeting. Best of all 
non-toxic, biodegradable 
You don't ha 
clothin, 

under your sink 


imple Green is 
non-abrasive. 
bleaching your 


ng marble or 
It you've got a lot of thi lo clean you need 
Simple Greet 

* Windows 

e Carpets 

e Upholstery 

* Appliances 

* Countertops 

* Marble 

* Floors 

* Walls 

* Tile 

* Plastic 

* Concrete 

e Clothing 


Available at Automotive, Hardware and Food 
Stores 
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| equipment is Honda, a company 
| porates state-of-the-art technology into lawn 
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Clean Up Thoroughly 
Before You Remodel. 


Remodeling an older home, such as the Popular 


Science house, is a dirty job that requires con- 
siderable advance cleanup if best results are to 
be realized. 

Grease, dirt and grime should be removed 
completely before the start of the project. You 
should always start with a clean surface. For- 
tunately, there is an all-purpose cleaner and 
degreaser with a concentrated formula that 
removes grease, grime and tough stains from any 
washable surface. Called Simple Green? it's great 
for cleaning walls, carpets, upholstery, vinyl, 

rk, tile, appliances, countertops, floors 
and other surfaces. Mix one ounce in a gallon 
of water to yield a nonstreaking window cleaner 
that removes years of built-up dirt and grime. You 
can even use it to remove grease from your hands 
or clothing. Just follow directions for good results. 

If you're concerned about harmful, toxic 
chemicals escaping into the environment, as so 
many of us are today, it’s important to note that 
non-abrasive Simple Green’s safety formula is 
nontoxic biodegradable, yet it can remove blood, 
ink or grease from fabrics. 

Originally developed to remove tannic-acid 
stains from commercial coffee brewing pots, 
Simple Green eliminates the need to keep several 
specialized and often caustic cleaners around 
the house. We used it in Madison to clean the 
fireplaces, remove grass stains and renew paint- 
ing tools. Below, it’s used to clean off Georgia 
clay after an outing. 


Depeubie te Power Equipment 


Your Life Easier. 


There are some products that can truly make life 


easier and more enjoyable, among them various 
kinds of power equipment. Ingenious manufac- 
turers are constantly at work developing and 
marketing products to satisfy consumer needs in 
this area. 

One of the world's leading producers of power 


t incor- 


mowers, generators, riding mowers, lawn tractors, 
utility tractors, snow throwers, water pumps, 
power carriers, tillers and outboard motors. 


| Doscudahle Hons power equipment has been 


designed from the ground up, with convenience 


and ease of use for the operator in mind, no 
matter what leisure or work are involved. 

We used a four-horsepower self-propelled walk- 
behind mower for our Madison house, and as 
reported earlier in the series, it performed 
beautifully. We learned that each Honda mower 
is built as one complete unit and not just pieced 
together with parts from different sources. Every 
Honda mower is built Honda tough. Most are 
built around Honda Overhead Valve engines, 
which are more oil- and fuel-efficient than 
engines with side valves, Cast-iron cylinder 
sleeves, ball-bearing-supported crankshafts and 
sealed shaft-drive systems help keep maintenance 
to a minimum. 

Our Honda mower started easily and the con- 
trols were quite simple to operate. That’s because 
each mower has an electronic ignition and an 
Automatic Decompression system and controls 
are located right in the handle. There’s no need 
to restart a Honda mower each time it’s stopped, 
if it’s equipped with Roto-Stop", as most Honda 
mowers are. This feature lets you stop the blade 
while the engine continues to run. 

Honda mowers are designed with highwacuum 
cutter housings for precise cutting and easy 


bagging. 

While talking with Honda, we learned of the 
company’s new portable generator, which also 
deserves mention. Called the EX350, this truly 
portale generator weighs just under 19 pounds. 

le of developing 350 watts, it's super-quiet, 
operating at only 50 decibels in the 150VA power 
setting. The secret: Honda ingenuity has com- 
bined the power of a new two-stroke Honda 
oe with a fully enclosed design to achieve 
but quiet unit. generator 
S features DC charging capability, overload 
warning lamp, AC circuit breaker, DC circuit 
breaker and a standard battery-charging cord. 
Among other uses, any motorist or homeowner 
can keep the EX350 on hand for recharging 
depleted batteries. In addition, boaters and 
fishermen can charge on-board batteries. 

All Honda power equipment, including lawn 
mowers and generators, is highly sophisticated, 
yet simple to operate and extremely dependable. 


As sure as the sun : will rise, grass will grow. 
This homeowner knows that and also knows that 
he can depend on his Honda mower for precise 
cutting and easier bagging when he mows his 
Madison 


easier: 


Honda’ engineers have not coincidentally, the first one 
earned a reputation for buildir good enough to be called a Honda. 
automobiles and motorcycles > WA Each of the hundreds of parts— 
that last a long time. A ^ down to the smallest nut and bolt—is metic- 

Their approach to the x f ulously designed by Honda and manufactured 
Honda lawn mower is The first blade brake to the most exacting toler- 
no different. b Sich that stopped theblade ances. This control over the 

Tos without stopping the engine entire manufacturing process 
tough as iron is n allows us to assure the quality of every Honda mower. And 
empty claim—the Overhead Valve the satisfaction of every Honda customer. 
engines cylinder sleeve is cast iro To learn about convenient financing and Honda’ 2-year 
It has a chrome top piston ring. limited warranty, look in the Yellow Pages, or call the num- 


s support the crankshaf ber below for your nearest Honda Lawn 
The Honda mowers many innovative Ultimately, the choice is yours. But remember 


troduced new levels of 
performance and con- 


E" this: When you buy a Honda 


lawn mower you dont hope 


venience to the lawn and garden it will last a long time, you 


ants diminati manene. 1800-426-7701 


rating your Honda Pow ©1989 American Hon 
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Checking on the newly planted shrubs, the 
landscape architect examines the Raindrip drip 
watering system. A bat RainMatic™ 
Water Timer/Controller attached to the faucet 
controls automatic watering of plants, lawn, 
shrubs and garden. 


Landscaping: The Final Touch 


“Landscape Architecture as a science and 
an art embraces those professional activi- 
ties relating to the systematic planning 
of land areas, the design of outdoor 
spaces and places, the conservation of 
our natural resources and the creation of 
a more useful, safe and pleasant living 
environment,” is a definition found in 
Landscape Architect's Handbook of Profes- 
sional Practice. The training and experi- 
ence of the landscape architect mixes the 
sciences of ecology, botany and geology 
with the technologies of land, water and 
growth. An attention to beauty 
and economic factors completes the pro- 
file of this design professional. . 

John Mateyak, president of Environ 
Associates, Inc., the landscaping firm 
chosen for our Madison house, created a 
design “using curvilinear planting masses 
to create focal points.” By using terracing 
to vary the height of the plant material 
(with the shorter material in the fore- 
ground), he created the illusion of depth, 
and by repeating leaf textures, colors and 
masses, he controlled the way your eye is 
led through the landscape. He used the 
driveway, walkways, deck and breezeway 


to integrate the house with the exterior 
landscape. Plantings will provide a land- 
scape that will remain interesting through- 
out the year because it will change with 
the seasons. 

John likes to work with clients who 
appreciate design but who also under- 
stand that designing and planting are 
just the beginning of an improved envir- 
onment. The success of almost any land- 
scaping project depends upon the client 
for intelligent, consistent care. He recom- 
mends a continuing relationship between 
client and landscape architect to deal 
quickly with problems that may arise with 
current work, and so that long-term plans 
can be pursued as time and funds permit. 


A New 

Landscape: 
ont overlook the 
Xd financial returns. 
Surveys show that a 
ell-designed, well- 
maintained land- 
scape adds about 15 
percent to the resale price of a home, 
with a cost vs. value percentage of full 
recovery—up-to-double recovery for land- 


^ 


scape improvement. 


Interesting Insurance Facts 
for Homeowners 


For most Americans, their home is their 
biggest investment and most valuable 
asset. You probably have some form of 
homeowners insurance to guard against 
damage from fire, flood, storm or other 
disasters. However, changing situations 
such as investments in renovations, 
energysaving new appliances and sys- 
tems, insulation, new surfaces, room 
additions and other improvements— 
including new furnishings—may increase 
the replacement cost of your home far 
past your coverage. 

Homeowners insurance should guaran- 
tee the full replacement cost of the insur- 
ed dwelling, including improvements. 
Keep your coverage and benefits up- 
dated to cover the ever-increasing costs 
of replacement construction. Look for a 
homeowners policy that will pay for the 
full cost of repairing or replacing your 
home even if the cost is higher than your 
limits on your coverage. It should provide 
full replacement cost on most of your in- 
sured personal property, subject to the 
limits of the policy, and for your living 
expenses (lodging, food, transportation) 
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if you are unable to occupy your home due 
to a loss. In addition, it should protect 
your personal property investment against 
theft and provide protection against 
claims for accidental bodily injury or 
damage to others for non-auto lawsuits. 

If you are not sure of the provisions of 
your policy, call your agent. When you 
do so, consider raising your deductible. 
Increasing it from $100 to $250 or $500 
may reduce your annual premium substan- 
tially. You can use the savings to increase 
the total coverage; then pay for minor 
losses yourself. 

Improvements and Additions. If you 
remodel, renovate or improve your home, 
or if you make major additions to it, you 
must notify your insurance company 
within the specified time limit so that 
your coverage can be increased to cover 
the increased value of the dwelling. 
When you approach the conclusion of 
your remodeling project, ask your agent 
to calculate the cost of total replacement 
of the improved home, including any new 
special features. Otherwise, the company 
will use the replacement cost less 
depreciation to determine the "actual 
cash value" rather than the replacement 
cost. Generally, the total replacement 
cost option costs about 25 percent more 


and you should insure for at least 80 per- 
cent of the cost to construct a new home 
to replace the old. Anything short of that 
could spell trouble. An older home could 
carry a large depreciation charge, an im- 
portant item in figuring the value of your 
insurance. 

Keeping Records. Make a photographic 
record of completed projects, additions, 
new belongings, furniture, art, antique 
furniture and other expensive items, in- 
cluding jewelry, plus a written record. 
Together, they may be just what you need 
to verify your claim, and they'll also help 
you remember everything that you lost. 
Keep such records, photographs and 
videotapes in a safe-deposit box away from 
your home. 

Additional Coverage. If you have an- 
tique furniture or other older possessions, 
make sure the policy covers replacement 
costs rather than actual cash value, which 
may be much lower. Replacement-cost 
coverage costs a bit more than actual 
cash-value coverage, but you'll find that 
the added coverage is worth it. Employees 
working in your home on a regular full- 
time or frequent part-time basis are prob- 
ably not covered under your homeowners 
liability policy against accidents. You may 
need workmens’ compensation insurance. 


Helpis ius around the corner 


It may be down your very own street, along a piece of distant highway, or the first 
comforting sight in a new hometown. But our familiar blue and white sign is seldom 
far away. Allstate has over 7000 offices in neighborhoods across the country. And 


behind every one of these signs is an Allstate professional with 
the experience it takes to handle just about any insurance con- 
cern you might have.The help you need, whenever you need it. Allstate 


Another reason—Youre In ail Hands With Allstate® You're in good hands. 


SPECIAL ADVERTISING SECTION 


As mentioned earlier in this series, if 
you employ a remodeling contractor or 
subcontractor, you should also protect 
yourself against liability claims. Check 
your agent if you are in doubt on any of 
these coverage possibilities. 

Personal Article Floaters. Most com- 
panies limit theft on homeowners policies 
to a minimum. For expanded coverage, 
consider a personal articles floater as an 
addition to your homeowners policy. This 
protects personal items from risks 
anywhere, even outside your home. You 
can also cover valuable items with a 
similar floater. Cameras, stamp or coin 
collections, paintings, antiques, rugs, 
tapestries, musical instruments, personal 
computers and expensive equipment used 
for your home office can be appraised, 
with regular updates, and scheduled on 
a floater policy. 

Renter’s Insurance. Renters should 
consider insurance to cover their own 
belongings. Generally a landlord's policy 
covers only the building and the land- 
lord’s possessions, and does not include 
those of the renter. 

Insurance Discounts. Some insurance 
companies offer discounts if your home 
is equipped with deadbolt locks, smoke 
detectors, burglar alarms and other safety 
devices. Some also offer senior citizen dis- 
counts or credits. Others allow a discount 
on your auto insurance if you are an 
experienced driver with an excellent 
driving record, and if you carry a primary 
homeowners, condominium or mobile 
home policy with the company. 

Talk to Your Agent—Early. Before 
you buy a homeowners policy (or any 
other insurance, for that matter) 
talk to an experienced, capable 
agent and make sure that you 
understand what you're paying 
for. Ask about combination 
discounts, higher deductibles, 
floaters, liabilities, umbrella 
policies and the terms and 
conditions of the policy or 
policies you're consider- | 
ing. Above all, don't wait 
until you're making a 
claim to find out ex- 
actly what your insur- 
ance coverage really is. 


Sources for More Information 


Magazines such as Popular Science are 
good sources for information. However, 
magazine space does not always permit 
full detail on major D-IY projects, so 
consider some other sources as well. 

First in convenience and low cost is 
your local library. You'll probably be sur- 
prised at the range and helpfulness of its 
collection. Also, much D-LY literature is 
available from manufacturers. 

On PBS, you can watch series such as 
"This Old House" for ideas, and many 
video cassettes are available through 
retailers; ask for them. 


Check the Product Information section 
in this magazine or write Popular Science 
Book Club, P. O. Box 1767, Danbury, CT 
06816, for a list of D-LY books. 


Thank you, Madison! 
Popular Science would like to thank the 
Mayor, City Council, Madison-Morgan 
Chamber of Commerce, Morgan County 
Historical Society, Madison-Morgan Cul- 
tural Center, The Madisonian, Madison 
Police Department, Georgia State Patrol, 
Georgia Power Company, and all of the 
friendly citizens and business people who 
cooperated to make our Madison project 
a success. Our special thanks go to 
the talented group of models from the 
Madison area who helped us tell our story. 


“Win This House" 
Sweepstakes 

You can win the the deed to the remodel- 
ed home featured in this special section, 
or $100,000 IN CASH. That’s the Grand 
Prize in the nationwide "Win This House 
Sweepstakes sponsored by Popular Science. 
It’s easy to enter. Entry forms and 
details are available at participating 
hardware stores, home centers, Isuzu 
dealerships and many other retail outlets 
across the country. Or, clip out the form 
in the “Where To Buy" section and deposit 
it at a participating stores displaying the 
Sweepstakes poster. Many of the stores 
listed in the "Where to Buy" section 
are included. You can also mail your 
entry to "Win This House" Sweep- 
stakes, PO. Box 3020, Syosset, NY 
^ 11775-30209 There is no 
purchase necessary to 
enter the sweepstakes, 
which runs from March 
1, 1989-July 31, 1989. 
You could also win an 
Isuzu Trooper, an Isuzu 
Pickup or one of many 
other valuable 
prizes. Enter 
now, you may 
win a prize! 


WHERE TO BUY LISTING 


Look for the products featured in “The Home Remodeling Guide” at the stores listed below. 


AMERICAN HONDA 
MOTOR CO. INC. 


For information on Honda Lawn mowers 

‘or any Honda Power Equipment including. 
portable generators. riding mowers, lawn trac- 
tors, utility tractors, tillers, outboard motors. 
‘snowthrawers and water pumps, call 
1-800-426-7701 


AMERICAN ISUZU 
MOTORS INC. 


CONNECTICUT 


Bridgeport * D'elia Isuzu Car & Truck 
Bristol + Chic Miller Isuzu 
Danbury + Fair Isuzu 

East Hartford « Hoffman Isuzu 
Groton « Chris Isuzu 

Moosup « Interstate Isuzu 
New Haven * Crest Isuzu 
Stamford * D'elia Isuzu 
Torrington « Jesman Isuzu 
Wallingford * Barberino Isuzu. 
Watertown » Branch Isuzu 


uzu 
Dar Castle © Nacar Isuzu 


Augusta * Nichols Isuzu 
Bangor * Northeast Isuzu 
N. Windham * Norman Isuzu 
Windham * David Isuzu 


imore * Al Packer Isuzu 
laltimore * O'Donnell Isuzu. 
Bel Air * Hinder's Isuzu 


Grand Prize: 

The Grand Prize 
Winner will choose 
between the Popular 
Science House, located. 
in Madison, Georgia, 
or$100,000 


Frederick * Francis Scott Key Isuzu 
Gaithersburg © Rohonka Isuzu 
Garrison » Heritage Isuzu 

Glen Burnie * Wilkins Isuzu 
Hagerstown e Middlekauff Isuzu 


Salisbury * Good News Isuzu 
Timonium e Nationwide Isuzu 
Upper Marlboro * Lowe Isuzu 


MASSACHUSETTS 


Belmont + Peter Fuller Isuzu 
Beverly * Jadon Isuzu 
Bourne e Showcase Isuzu 
Framingham * Midway Isuzu 
Hingham * Best Isuzu 
Hyannis * Puritan Isuzu 
Lawrence » Alan Isuzu 
Lunenburg * Lunenburg Isuzu. 
North Dartmout * Ralph's Isuzu. 
Pittsfield © Arace's Isuzu 
Springfield + Houser Isuzu 
heheld « 128 Isuzu 
West Bridgewater » Miskinis Isuzu 
Westwood * Auto West Isuzu 
Worcester * Atamian Isuzu 


NEW HAMPSHIRE 


Concord + Capitol City Isuzu 

Laconia » Fitz Isuzu 

Manchester * Cavanaugh Bros, Isuzu 
Nashua œ Peter's Isuzu of Nashua 
Portsmouth © Goss Isuzu 
Somersworth « Sommersworth Isuzu 
W. Chesterfield » Valley Isuzu 

W Ossipee * North Country Isuzu 


NEW JERSEY 
Cedar Knolls + Normal Gale 


Cinnaminson e Triboro Isuzu 
Clifton © Fette Isuzu 

Eatontown > Big Red Isuzu 
Edison * Open Road Isuzu 
Englewood © Stiliman Isuzu 
Flemington » Flemington Isuzu 
Freehold « Whelan Isuzu 
Hillside © Isuzu of Hillside 
Jersey City * J & F Isuzu 
Lawrenceville © Dick Greenfield Isuzu 
Mt. Holly * Kardon Isuzu 
Newton * J.R. Roof Isuzu 
Paramus e Cerami Isuzu 
Pompton Lakes * Maroon Isuzu 
Toms River * Lester Glenn Isuzu 
Turnersville » Stateline Isuzu 
W Atlantic City + Pete's Isuzu 


Albany * Otto Isuzu 

Bayside + Bayside Isuzu 

Brooklyn © Royal Isuzu 

Canadaiqua * Shepard Bros. Isuzu 
Elmira © Steve Acuto Isuzu 

Glens falls + D'ella Isuzu Truck Center 
Hicksville e Plaza Isuzu 

Ithaca œ Bill Zikakis Isuzu 
Jamestown © Stateside Isuzu 
Kingston © Heart Isuzu 

Larchmont * Isuzu of Westchester 
Latham * Goldstein Isuzu 

Marcy * Gee Isuzu 

Mohegan Lake « Mohegan Lake Isuzu 
Mt. Kisco Isuzu North 

New York » Isuzu of Manhattan 
Newburg * Park Isuzu 

North Syracuse * Roger Burdick Isuzu 
Orchard Park + Marono Isuzu 
Patchogue * Patchogue Isuzu 
Plattsburgh * Drew Isuzu 
Poughkeepsie « Duke Isuzu 


Riverhead » Garin Isuzu 
Rochester e Dorschel Isu 

Saratoga Springs + Isuzu of Saratoga 
Seaford » Bast Isuzu 

Smithtown + Smithtown Isuzu 
Spring Valley * Rockland Isuzu 
Staten Island © Angiuli Isuzu 
Syosset + Woodbury Isuzu 

Syracus * Sam Dell Isuzu 

Valley Stream = Valley Stream Isuzu 
Vestal * Matthews Isuzu 
Watertown * Parkview Isuzu 
Webster + Lou Holtz Isuzu 

West Islip » Atlantic Isuzu 

White Plains * Sholz Isuzu 
Woodside * Paragon Isuzu 


PENNSYLVANIA. 


Allentown = Knopf Isuzu 
‘Altoona © Fiore Isuzu 

Butler + Mikan Isuzu 
Canonsburg * Cummins Isuzu 
Clark Summit * Abington Isuzu 
Coraopolis * Airport Star Isuzu 
Doylestown » Fred Beans Isuzu 
Ere * Gary Miller Isuzu 
Greensburg * Town & Country Isuzu 
Harrisburg * Faulkner Isuzu 
indrena * Delaney Isuzu 
Jenkintown © Foy Isuzu 
Lancaster Faulkner Isuzu 
Monroeville + Cochran Isuzu. 
Norristown « Al Lankford Isuzu 
Philadelphia » Potamkin Isuzu 
Reading * Golden Isuzu 
Sewickley * Integrity Isuzu 
State College + Mierley Isuzu 
Stroudsburg * Pocono Isuzu 
Uniontown * Uniontown Isuzu 
West Chester * Mcgowen Isuzu 
Wexford © Wright Isuzu 


First Prize: Isuzu all-purpose, 
anywhere Trooper LS with 

ir doors, four-speed automatic 

transmission ($16,839) 


bu 


Second Prize: Isuzu tough, 
comfortable Spacecab LS Pickup 
with four-speed automatic 
transmission ($12,429) 


Williamsport © Shirn's Isuzu 
York * Giambalvo Isuzu. 


RHODE ISLAND 

No. Kingstown » Paul Bailey's Isuzu 
Smithfield + Mutual Isuzu 
VERMONT 


Barre + Les Puglia Isuzu 
Rutland © Harlie Kelton’ Isuzu 

So. Burlington * Willie Racine s Isuzu 
White River Junction * Miller Auto Isuzu 


DREMEL® 
CONNECTICUT 


Bridgeport « Granfied Haw. 
Ellington © Star Hdw. 

Enfield * Toolkraft Dist. 
Middletown * Amato's 

Monroe * Leonards Ace Hdw. 
Stratford « Manhattan Too! Co. 
Torrington « Torrington Tool Sal 
Vernon * The Tool Stop 

W Hartford» Car O. Pao In 
Wilton * Four K's Hobbies 


DELAWARE 
Seatord 


full Bros, Inc. 


DISTRICT OF COLUMBIA 
Washington « Candey Haw. Co. 


MASSACHUSETTS. 

Boston * Eric Fuchs Inc. 

Buzzards Bay * Eldridge Home Ctr. 

Cambridge * Masse's True Value 

Greenfield > Knapps TY, He 
Halit Mifax Fence & Supply 


TEAR HERE 


Entry Form. Complete this form and deposit it with a participating dealer (or see official rules on back). 
You could win the Popular Science remodeled house or $100,000 cash. First Prize is an Isuzu LS Trooper, 
Second Prize is an Isuzu Spacecab LS Pickup. Plus over 400 other prizes. 


NAME 
(PLEASE PRINT) 
ADDRESS 
em STATE 
ZIP PHONE ( ) 
No Purchase Necessary @& Times Mirror 
(see official rules on back) 


s Magazines 
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WHERE TO BUY LISTING 


Look for the products featured in “The Home Remodeling Guide” at the stores listed below. 


Milton * Milton Village Hdw. 
Needham * Tool Haus Corp. 
New Bedford * Bourassas T.V. Hdw. 


Worcester * C.C. Adams Hdw. Corp. 
Wrentham e Caltaldo's Paint & Haw. 
NEW HAMPSHIRE 


Laconia « Laconia Hardware 
Manchester * Sundeen Lumber 
Portsmouth + Glazer & Fox True Value 


Freehold © Freehold Lbr. Co. 
‘Somers Point * Shore Hdw. & Auto Part 
Trenton * Warren Balderston Co. 


Brockport + Stull Lumber Co. 
Bronx « George's True Value Hdw. 
Brooklyn * Sid's True Value Hw. 
Buffalo » Philips Bros. Supply 
Cazenovia + Buyea True Value 
Jamaica» Deutscher & Sons ic. 
New York « Pearl Paint 

Ogdensburg * Hackett True Value 
Oswego « Oswego Indus. Supply 
Rochester » Ferguson Háw. Inc. Ace 
Schenectady « Wallace Armer Hdw. Co. 
Wappinger Falls Urey Hdw. Stores Inc. 
PENNSYLVANIA 
‘Mlentown « King's TV. Hdw. 
Altoona « Fiore Tue Value 
Boyertown © Schmoyer's Home Ct. 
Clio © Hubbard Haw. Inc. 
Elizabethville « Kratzer Hardware 

ity * Grove City Servistar 
Huntington « Millers Hardware. 
Lock Haven * Walkers Haw. & Supply 
Natrona Heights + Klingensmith Hdv. 


Pittsburgh * Bellevue Servistar 
Southampton e Southampton Hobbies 
York * West York Haw. Inc. 

RHODE ISLAND 

Pawtucket * Wm. K. Toole Co, 


Brattleboro © Fireside T.V. Home Ctr. 
Manchester Ctr. + Fleming Hdw. Inc. 


DICKIES® APPAREL AND 
BRANDERS® JEANS 


CONNECTICUT 


All Ames Stores 

All Nu-Stars Department stores 

All Richlin’s stores 

All Surplus Center stores 

All Two Legs stores 

All Zayre stores 

Danielson * Danielson's Surplus 
Gullford + Fleischman's Department Store 
Hillford * County Army & Navy 
Norwalk © Bargain World 

Old Saybrook * Big Guys 

Portland * Your's Inc. 

Stafford Springs « National Stores 
Stratford * Liberty Army & Navy 
Stratford + Town Fair 
Westchester « Town Auction 
Winsted * Colt's Men's Shop 


‘All Amoc stores. 

All Family Dollar stores. 
Nichols stores 

All Zayre stores 


All Ames stores 


Portland  Levinsky Stores 
Portland « Maine Surplus Store 


All Hills Stores 


Baltimore * Sunny Surplus 
Landover * Plants Plus. 


BISSICBSETIS 

AI Ames stores 

AIL Ann Hope stores. 

AIL Capital Toy stores. 

All Richs stores 

AII Stuarts stores 

All The Fair stores 

AII Zayre stores 

Boston * Dover Bargain. 
Cambridge > Central War Surplus 
Fall River * Yankee Apparel 
Florance » K-Clothes 
Gloucester + Nelsons 
Ipswich » Hill's 

Maynard « Maynard Outdoor 
Natick * Natick Outdoor Store 
Quincy * Osco Drugs 

Salem * Jerry's 

Shelburne Falls « Lany s 
Shrewsbury * Spags 
Worcester + Maurice's 
Wynn * Jeny's 


All Ames stores. 
All Zayre stores 


tis 

All Ames stores 

AIL C. H. Martin stores 

All Family Dollar stores 

AlI Jamesway stores 

All SE Nichols stores 

All Shelby s Department stores. 
Atlantic City « Max Green & Sons 
Bayonne e Fashion Factory 
Garfield © National Family Store 
Mount Holly * Jax Army Navy Store 
‘Stanhope * Economy Department Store 


NEW YORK. 

All Ames stores. 

AlI C. H. Martin stores 

AI Champion stores 

All Jamesway stores 

AI Masters stores 

All National Army stores. 

All SE Nichols stores. 

AI Tower stores 

All Zayre stores 

Auburn © Libery Store 

Batavia * Melton Factory Outlet. 

Binghamton + Harolós. 

Binghamton « Royal Jobbers Inc. 
ntwood « Brent's 

Brooklyn © Carl's for Men's and Boys’ 

Buffalo « McKays 

Buffalo « Washington Surplus 


Central Square * North Country Depart- 
ment Store. 


Clifton Park * Joy Department Store 
Farmingdale e Al's Work Clothes 
Holland Patent + H P Farmers Coop 


TEAR HERE 


OFFICIAL RULES — NO PURCHASE NECESSARY 


Homer « Homers Men & Boys 
Keeseville © Clothes Plus 
Lockport * Lockport Surplus 

Port Washington * Alsam's 
Queens « Henry Variety 

Queens « Most Department Store. 
Queens © Steinway Bargain Stores 
Rensselaer * Joy Department Store 
Rochester « Archies 

Rome * Plillpsóns Army & Navy 
South Glens Falls * Joy Department Store 
Syracuse * Dejulio Army & Navy 


PENNSYLVANIA 

NI Ames stores 

All Boscovs stores 

All Clover stores 

All Family Dollar stores 

NI Fisher Big Wheel stores 

AIL Gee Bee stores 

AIL Hills stores 

AIL | Goldberg stores 

NI Jamesway stores 

AlI Laneco stores 

NI Zayre stores 

Ambridge * Ambridge Army & Navy 

Bridgeport « Bridgeport Army & Navy 

— * Spector's Army & Navy 
ille * Fanard Bros 

Darke * Bennett's Department Store 

Denver « Weaver Store 

East Earl * Good Store, Inc. 

Erie * L. Press & Co 

Freeland « Balas 

New Kensington + Ben's 

Patton « Bowman's 

Philadelphia = All Kelly s Korners 

Philadelphia © Fred's Army & Navy 

Philadelphia» H. Cohen & Sons 

Polk + Vision Quest 

Quakertown + Jerry's Mens Store 


1. SORRY! All entry forms are gone. To enter, handprint your name, address and zip code 
on a plain 3” x 5" piece of paper. Enter as often as you wish, but each entry must be 
deposited in the entry box by July 31, 1989, at participating retailers or mailed separarely 
to: POPULAR SCIENCE SWEEPSTAKES, PO. Box 3020, Syosset, NY 11775-3020. 
All entries must be received in Syosset, NY, by August 15, 1989. 

2. Winners will be selected in a random drawing at National Judging Institute, Inc., 
from among all entries received by August 15, 1989. Drawing will be conducted by 


National Judging Institute, Inc., an independent j 
are final on all matters relating to this sweepstakes. Grand Prize consists of the remodeled 
house featured in the Science Home li i address: 


Popular Remodeling (House 

584 N. Main Street, Madison, GA 30650.) Current appraised retail value of the house 
as of Feb. 7, 1989, is $158,500. No assurance can be given as to the value of the house 
as of the date the house is awarded. Grand Prize winner may elect to receive $100,000 
in lieu of house prize. First Prize is an Isuzu Trooper LS with four-door, four-speed 
automatic transmission (approximate manufacturer's suggested retail price is $16,839). 
Second Prize is an Isuzu Spacecab LS Pickup with ‘automatic transmission 

manufacturer's suggested retail price is $12,429). Final color and options 
other than automatic transmission will be at American Isuzu Motor Inc's discretion. 


All prizes will be awarded and winners notified by mail. Limit one prize to an individual. 
Prizes are nontransferable and. 


tion. Other prize winners may be required to execute affidavit of eligibility and release. 
No responsibility is assumed for lost, non-delivered, misdirected or late entries or mail. 
eR Ne era. rto aem S ULL acid 


prerequisite to receiving their 

open to fesident ofthe US. and Canada, exclusive of Quebec, 18 years 
ispum piam 1, 1989, except employees and their families of: TIMES 
MIRROR MAGAZINES, INC., its affiliates, subsidiaries, participating advertisers, adver- 
tising agencies, National Judging Institute, Inc., and Don Jagoda Associates, Inc. This 
offer is void wherever prohibited, and subject to all federal, state and local laws. 
4. Fora list of winners, send a stamped, self-addressed envelope to: POPULAR SCIENCE 
MAGAZINE WINNERS, PO. Box 3038, Syosset, NY 11775-3038. 


DESCRIPTIONS AND APPROXIMATE MANUFACTURER'S SUGGESTED RETAIL PRICES OF PRIZES 
The Grand Prize Winner will choose between the POPULAR SCIENCE House in Madison, (appraised at $158,500) or $100,000. First Prize, Isuzu Trooper LS with 


Georgia 
four doors, four-speed automatic transmission ($16,839). Second Prize, Isuzu Spacecab LS Pickup with four-speed 


Other Prizes: 1 Black & Decker? Home Protector" Security System ($549.00) e 12 Daubert 
Easy MASK®/Tape ‘n Drape sets ($30.84/set) ® 25 Prs. Dickies? Khaki pants ($13.00/pr.) 
* 4 Dremel? #8500 Freewheeler™ kits ($99.00/kit) * 10 Drylok Masonry Waterproofer, 
1 gal. ($18.25 ea.) # 1 Elmers® Home Repair Kit ($208.00) e 5 Sets of 11 Eversafe™ prod- 
ucts ($180.00fser) © 20 Genova locks ($5.00 ea.) * 6 Prs. Georgia Boots? 
($55.00/pr.) e 10 Glidden Gift Certificates ($50.00 ea.) © 1 Husqvarna® Model 50 Chain 
Saw ($369.95) * 1 Kubota® AT-25 Compact Tiller ($465.00) * 24 Kwikset® Maximum 
Security Deadbolts ($32.67 ea.) * 6 McGuire-Nicholas #7040 Prolite™ Took Holders 
($82.00 ea.) * 6 Stern's Miracle-Gro® packs: Feeder, Plant Food, Lawn Food, Miracid® 
($45.96/pack) © 1 Moultrie Old South Mailbox, stand, nameplate ($200.00) # 10 Olympic® 
packs, 2 gals. deck stain, box cleaner ($40.00/pack) * 1 Olympus? Infinity SuperZoom 
300 35 mm camera ($360.00) * 1 Pr. Omnispeaker® Exterior Speakers ($250.00) 
* 5 Sets Raindrip® Watering Kits: Landscape, Vegetable, Hanging Basket ($81.85/set) 
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automatic transmission ($12,429). 


* 5 RainMatic® Model 2000 Water Timers ($49.99 ea.) * 10 Assortments Red Devil® 
Home Repair Products ($72.28/sssortment) * 10 Rubbermaid? Work Space" Systems 
($17.004er) * | Rust-Oleum assortment in Radio Flyer wagon ($300.00) * 1 Pack of 5 
bags Sakrete® and 5 cans Fade™ ($100.00) * 15 Seagram's VO. Deluxe Travel Bags 
($39.00 ea.) * 10 Sidewinder Speed Wrench ratchets ($29.95 ea.) * 1 Each Skil Skilsaw® 
($115.00), Top Gun™ ($210.00). SupefTwvist™ Cordless Screwdriver ($39.99) 400 (1 Gal.) 
bottles Simple Green? cleaner, | per winner ($15.99 ea.) * 6 Techsonix™ Ultra Measures 
($150.00 ea.) * 1 Threshold Survivor 2 radon monitor ($295.00) ° 1 Troy-Bilt Junior 
‘Tomahawk® Chipper/Shredder ($629.00) © 1 Valor? Homeflame Gas Fireplace" ($1,099.00) 
. 2 [Vig Spy Tc Moe 155E over Pind Sn G12.) * 10 Weed Wizard™ 

string trimmer attachments ($21.95 each) * 50 Wilsonart® Lokweld 10 Glue, pints 
($5.00 each) © 10 Wing Brand Bifold Deor Units ($99.00 each) 


WHERE TO BUY LISTING 


Look for the products featured in "The Home Remodeling Guide" at the stores listed below. 


Somerset « Army & Navy Discount 

State College « Jim's Army & Navy 
Titusville * Titusville Bargain Store 
West Chester » Jake Shur & Sons 


RHODE ISLAND 


All Ames stores 

All Ann & Hope stores 

All Zayre stores. 

Greenville * Ronel Factory Outlet 
Pawtucket * Saltzman's 

Woonsocket » Rathbun Factory Outlet 


VERMONT 

AI Ames stores 

AIL Zayre stores 

Brandon * Shapiro's Department Store 
Fairhaven * Carl Durfee, Inc. 
Manchester Deport + Ben Franklin 


ELMER'S ®—THE HOME SO- 
LUTION® PRODUCTS 


You can find Elmer's home repair products at 
leading hardware, home center, lumber, dis- 
count and warehouse stores. 


HOT SPRING SPA® 


CONNECTICUT 


Danbury « Charles F. Nelame Company 
Hamden « Hot Spring Spa of Cheste 
Uncasville + Treat’s Swimming Pool 
Westport» Southwind Spas 8 Bath, Inc 


DELAWARE 


Camden * Water World, Inc. 
Wilmington * James Pool and Patio Center. 


MAINE 

‘Auburn « Maine Source 
Bangor * Mainely Tubs 
Boothbay * DP Spas 


Rangeley « North Country Spas 
Winslow « Aquarius Leisure World 


Easton « Water World 

Edgewater * Chesapeake Spas, Inc. 
Ocean City * Atlantic Aquatics, Inc. 
Rockville « T.R.M. Enterprises, Inc. 
Timonium * Regina Pools 


(MASSACHUSETTS: 
Chelmsford * Original Gunite Aquatech 
Pools 


Danvers « Original Gunite Aquatech Pools 
Great Barrington © At Your Leisure 

North Chatham « Pool 'N Patio Limited 
Norton * Bubble Up 

Norwell » Original Gunite Aquatech Pools. 
West Springfield * Spas Plus, Inc. 
Westborough * Original Gunite Aquatech 


Amherst « Peter-Sun Pool & Spa 
Concord « Abundant Lite 
Littleton © Up Country Spas 
Meredith » Energysavers Inc. 
Newington + Custom Pools, Inc. 
North Chatham * The Tub Shop 


NEW JERSEY 


Hamilton Square * Valley Pools, Inc. 
Hawthorne * Buster Crabbe Pool & Spa 
Center 


Newton » Newton Pool & Spa Supply, Inc. 
Port Monmouth * Township Hardware 
Runnemeade « SETA, Inc, 

Scotch Plains * Pleasure Spas. 

Ship Bottom * L.B.I. Hot Spring Spa 
Vernon * Lakeland Pool Company 


Nhany « Islander Pools & Spas 
Baldwin « Paco Pools 
Corum * AWB. 
Ellicottville « ES. Flower Design 
Mamaronack * Paulin Pool & Spa, Inc. 
Middletown + Chimney Sweep Energy 
poration 
North Syracuse e Tarson Enterprises, Inc. 
Oneida * Aquamaid Pools and Spas 
Poughkeepsie * Zoober Pools, Inc. 
Riverhead © S & H Pools 


Rochester * Clover Pool & Supply Co., Inc. 
Staten Island « Montalbano's Pool Center 
Vestal © Coral Isle Swim Pools, Inc. 
Watertown e Tarson Enterprises, Inc. 
pun 

Allison Park * Alpine Pools 

Bethel Park « Alpine Pools-Bethel Park 
Concordville + James Pool & Patio Center 
Coopersburg * Pleasure Spas 

Coraopolis * Alpine Pools-Coraopolis 
Eagleville » Eagle Pool & Spa 

Hermitage * Shenango Hot Tubs 
‘Mechanicsburg * Classic Pools 
Leite - [4 East 


Pool Products. 
prr . pred Pools. 
VERMONT 
Brattleboro * Falvey Spas & Pools 
id 


Burlington * Pool Worl 
Rutland Allen Pools & Spas 


KUBOTA 
CONNECTICUT 


Columbia + Palulis Equipment Co. #2 
Middletown « Midstate Tr. & Ea. Co, In. 
New Milford + Ruwet-Sibley Equip. Corp. 
forth Fann» Pais Equipment 


North Haven + G&H auipment lc. 
South Windsor + |- indsor 


Southington + Toles Equipment Inc. 

Torrington « R & S Rentals & Sales 

Windsor Locks « Magovem Co. Inc. 
Woodbury * Judsons Farm Equipment 


Laurel * Sussex Eq. 
Lumberton « KM. Biggs T SIs. Inc. 
Whiteville + Sessions Farm Machinery 
Wilmington + Triangle Eq. Co, Inc. 


‘Auburn + Wallingford Equipment Co. 
Bangor * Smith, Harold D. & Son Inc. 
Bar Harbor « Acadia National Park 
Caribou * Grassland Equipment, Inc. 
Colebrook » Eddie Nash & Sons, inc. 
East Rochester « German's Garage, inc. 
Eliot e East lt Garage, ne. 
farmington © quipment Inc. 
Gardiner + Clough Machinery 
Lancaster + Timberland Machines 
North Conway * Conway Tractor Eqpt. 
Plainfield * Townline Eqpt. Sales Inc. 
Plymouth + TBC Machinery Inc. 
Portland « Nelson Eq. 

Sebago Lake » Wescit & Sons Ic. 


Baltimore « C.. Foster Equip. Co. 
Baltimore * NÌ Richardson & Sons Inc. 
Chestertown * Cooper WN & Son Ic 
gerstown » Amett's Garage 
VN e M & R Equipment Co. Inc. 
Rehoboth Beach « Ahern & Son 
Rising Sun * AG. Ind. Equipment Co. Inc. 
Stephens City © Sandy's Implmt. & Serv. 
Inc. 


Deerfield © PK Lindsay 

iloucester « Northeast Engines, Inc. 
Hyannis * Gillis And Tivey, Inc. 
[^ed EK Willard Inc. 

iddleborough * Turf Equipment Inc. 
Mid * Chappell Tractor Sales 
— e Sirum Eqpt. Co.,Inc. 

* Norwalk Power Equipment 

M - ‘© Northeast Tractor Sales 
Walpole = Pinnacleview Farm 


Wilmington * C&J Equipment 
Worcester Fleet Electrical Ser Inc. 
NEW JERSEY 


Camden * Burke Equipment Company 
Camden * Engine Distributors 
Hammonton * Radio Tractor Sales Inc. 
Hillsdale « Capital Tractor South 
Mariton » Cherry Valley Ford 
Matawan © Holmdel Tractor 
Ridgefield» Ridgefield Power Eq. Inc. 


Eqpt. Co, 


ipply 

‘Avon * Avon Farm Equipment Inc. 
Bath « John Walsh Sales, Inc. 
Big ats « Kubota of Big Flats 

Buffalo * Monroe Tractor & Imp. Co. 
Canastota « White's Farm 1 Supp, Inc. 
Cazenovia * J.C. Lucas & 
Cherry Valley * Hayner thers Inc. 
Cheshire + Equipment Sales & Service 
Cortland * Lucas Cortland 
Dundee * Spring Ledge Farms, Inc. 
Englishtown « Harter Equipment, Inc. 
Fairfield * Caldwell Tractor & Equip. 
Flemington © Poniatowski Bros. Eqpt. Co. 
Golden's Bridge + Westchester Ford Tr. Inc. 


Katonah © spas Power Mowers Inc. 
Locke * Lamphier Farm & Garden 
Lowville + | n Supply Inc. 


fevant» Neca Implement he. 
sara Im Inc 
Snell Equipment 

Pine Bush E. Co n 


Rochester « Broke Gave Co. Ane, 
Rochester * Wehner Motors, Inc. 
pe * Salem Farm Supply. 
Sangerfield « White's Farm Supply Inc. 
Springville + Lamb & Webster, Inc. 
Syracuse + Monroe Tractor & Impl. 
Syracuse * Syracuse Supply Company 
‘Syracuse * Upstate Tractor 
Troy * Capital Tractor Co., Inc. 
Troy « Warner Tractor & Ea. Inc. 
Waterloo © Finger Lakes Tractor, Inc. 
West Babylon * All Island Equipment Co. 
West Seneca » Blossom Hardware 


PENNSYLVANIA 
Alburtis * Canns-Bilco Dist, Inc. 
Apollo + Artman Equipment 
‘Avondale * Thomas Power Equipment 
Bloomsburg « Tractor Parts Co. 
Butler * Wick Implement Inc. 
Camden © Newark Kubota 
Capon Bridge * Baker Equipment Company 
Carlisle + Peterman Farm Equip., Inc. 
Chester * Panhandle Equipment Inc. 
Clarion » Keys 
Coraopolis Turer Sales & Serv. Inc. 
Dallas + Penn State Seed Co., Inc. 
Dallastown * Trans/Air NFG. 
Doyer Stale Farm Supply lac. 

* Paul W Histand Co., Inc. 
Eimer Ronis Farm Supply Inc. 
Hainesport * Material Handling Systems 
Haverford = Haverford 


Honesdale * Marshall Machinery Inc. 

Indiana * Freeport L & G 

Irwin * Laspina Equipment 

Jersey Shore * Dunlap, Thomas L. 
istown © Priston's Sales & Service 


McAlisterville © Inch Equipment Company 
Mitinburt * Mitinbur Farm Sup. c 
Morgantown e Pass, In 

New Paris © McCoy's Equipment 
Newtown Square © Niemeyer Service 
Pennington » Baldwin Tec AN Gn 
Pipersville « Pipersvlle Garden Center 
Reading + Nicarry Equipment Co. 


Reynoldsville « Keys 

Reynoldsville « McGarvey Equipment Inc. 
Royersford * The Hay Press 
Stroudsburg 2 Seng s Foner touse 


H Eq. Rental Co., Inc. 
ley « Moss Machinery 
Thompsontown * liac Sen au Cp. 
Wellsboro * Benedict's Ford Tra 

Mest Chester © Yer ME Sons 
West Springfield Jenks Motor Sales 
Wexford « J & D Lawn and Tr. 


‘Youngsville * Keys 


A" 


when you call! 


BLACKS DECKER. 


HOME PROTECTOR" 
Security System 


The Black & Decker 
HOME PROTECTOR 
A Professional-Quality 
Security System That's Affordable... 
Easy-to-Use And Reliable! 


* Now available at over 2,000 retail 
locations nationwide. 
© For the location nearest you, call 


FREE 1-800-KEEPOUT 


© Please mention Popular Science 


Ashaway + Rhode Island Harvesting 
S. Woodstock e Foskett Power Equipment 
Westport + B. Goldstein & Sons, Inc. 


Essex Junction © M and M Motors 
Middlebury « Alltrack 

Montpelier + M & M Motor North 
Montpelier « M & M Motors Inc. 
Orleans * Desmarais Eapt Inc. 
Pittsford © Giddings Equipment 

St Albans + Bourbeau Intemational 


MARVIN WINDOWS AND 
DOORS 


CONNECTICUT 
Danbury * Northstret Hardware 
East Hampton + Lyon & Billard 
Stamford + Stamford Insulation 
Torrington » Torrington Sash & Door 
Company 
MASSACHUSETTS 
‘Agawam * i aed 


Berlin + Coldwell: 
East Longmeadow » Rudolph Window & 


South Deerfield « tides Lumber 
South ith « Weymouth Lumber 
West Upton + French Door & Window 


Laconia « Groleau Millwork 
Wolfeboro Falls + Winnipesaukee Lumber 


NEW JERSEY 


Middlesex * Perma-Seal Manufacturing 
Middletown + American Lumber & Home 


Center 
Union * Jaeger Lumber Company 


NEW YORK 
Brooklyn + Brooklyn Window & Door 
tion 


Buffalo « Big-L Distributors 
Chatham * C.L. Smith 

Cortland © J.T.s Lumber 

Granite Springs © Jilco 

fassen Station « Window City, Inc. 
Li Lumber 


Millwood © Millwood Supply 
Moravia * LeHigh Lumber 

Neversink * Superior Building Supply 
Paris Station © m DANS uae ri 


pene 
Plattsburg « Airport Lu 

Poughkeepsie » Windsor [o Supply 
Rochester * Jet Supply Inc. 

Saratoga Springs * Merle Building 


Sloatsburg + Geiger Lumber Company 
Staton Island * A. Tranchina Company 
White Plains e New Point of View 


PENNSYLVANIA 
Dingmans Fery e C. H. Homs 

‘Old Forge + Mariotti Building Products 
Ottsville e Baumhauer's Design Center 
Saylorsburg  Saylorsburg Lumber Company 


RHODE ISLAND 
North Kingston = F.J. Newman 
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WHERE TO BUY LISTING 


Look for the products featured in “The Home Remodeling Guide” at the stores listed below. 


MIRACLE-GRO 


Look for Miracle-Gro Plant Foods, Miracie-Gro 
No-Clog Garden and Lawn Feeder and Miracle- 
Gro Lawn Food wherever gardening supplies 
are sold. 


OLD SOUTH® COLUMNS & 
RAILINGS BY MOULTRIE 
MFG. CO. 


Ld 
Portland » Alside Supply 


MARYLAND 


Baltimore + Alside Supply 
Bladensburg Aside Supay 
Dean Lumber Co. 
Perle Bies& Cable 
Westminster « Monumental Millwork, Inc. 


NEW JERSEY 


Andover * Northwest Building 
Clifton « Passaic Metals. 
Lodi e Eagle Siding & Roofing Supply 


Beacon * Diamond Siding & Roofing Supply 


Cheektowaga + Alside Supply 
PENNSYLVANIA 
Chambersburg + Ken Shale Aluminum 


Hanover « m. CM [m Inc. 
Pittston « Interstate Aluminum Products 
Uniontown © amans Supp Capia 


liamsport « Moores Super 
Yon * Insulation Applicators 


Boucherville + Rona 
Granby + INT-EXT 
Longueuil « BMR 


OLYMPIC® STAIN 
GOLD SEAL DEALERS 


CONNECTICUT 


Branford + Goody's Paint Center 
Bridgeport F. H. Hannan Supply Co. 
Bristol © Scarritt Home Center 
Danbury « Matz Lumber Co. 
Danielson » Buy Rite Home Center 


Stores 
Fairfield « Hemlock True Value 
Glastonbury American Paint & Dec. 
Groton * Johnsons Home Center 
Manchester + Manchester Paint 
Middletown * National Paint 
New Britain « Scarlett Home Center 
Niantic Builders Sply- 
‘Oxford © Oxford Paint Hdwr. 
Quaker Hill * United Bldrs. Supply 
Ridgefield » Ridgefield Hardware 
Stafford Springs * C. H. Moore 
Stamford * Turn of River Hawe. 
Trumbull « Heath Hardware. 
Wallingford * Colony Lumber Co. 
Waterbury » State Paint Inc. 
West Hartford Bill Lehman's Paint 
Willimantic + Willimantic Lumber 
Wilton « Wilson's Hardware 


DELAWARE 
Frankford « Banks Company Inc. 


Belgrade « Hammond Lumber 
Camden F.C. Hart & Son Inc. 
Lakeview Lumber 

iscotta « Hunt Bros. Inc. 
Farmington * Hammond Lumber 
Lewiston * Polar Paint 

Lincoln Center + Haskill Lumber Co. 
Livermore Falls « Ware-Butler 
Moody Beach + Lavalley Lumber 
North Windham * Kay's Decorating 
Sanford * Lavalley Lumber 
Sedgwick + Maine Frame 
‘Skowhegan + Hammond Lumber 
Skowhegan « Ware-Butler 
Springvale © Lavalley Lumber 
Waterville + Ware-Butler 


Annapolis * Annapolis Paint Co. 
Baltimore « Paint City Inc. 

Berlin » The Adkins Co. 

Bryans Road + Bryans Rd. Bld. & Spl 
Burtonsville « Zimmermans Home Ctr. 
Camp Springs * Potomac Paint Co. 
Charlotte Hall + Wood's Paint Center 
Cockeysville + Bruning Paint Center 
Easton Avon Paint Wallpaper 
Ellicott City + Clark s Do-It Center. 
Gaithersburg » Jackson Paint Center 
Grantsville « Casselman Lumber 
Hagerstown * Hagerstown Paint 
Hughesville * Mitchell's Home Ctr 
Huntingtown * Trueman Lumber Co. 
La Plata « Mitchell's Home Ctr 
Leonardtown * Woods Paint Center 
Millersville © J. F. Johnson Lumber 
Oakland + Fred E. Beachy Lumber 
Oakland « Piper Bldg. Supply 
Ocean City * Discount Paint & Hdwe. 
St Leonard « Trueman Lumber Co. 
Towson » Stebbins Anderson 
Westminster « Eckards Walit. Paint 
Wheaton * Wheaton Lumber Co. 


MASSACHUSETTS 


Abington » Cape Cod Lumber 
Ayer * Moore s of Ayer 

Billerica * Q Conner True Value 
Billerica + WJ. Lynch Paint Ctr. 
Brookline « Circle Paint 

Charlotte Hall.» Woods Paint Ctr. II 
Chelmsford * Moores of Chelmsford 
Concord * Concord Lumber Corp. 
Concord * Phillips Hardware 
Farmingham * Moe Solomon Supply 
Great Barrington « Village Hardware 
Grove land » Ralph A. Esty & Sons 
Holyoke © City Paint Factory 

Indian Orchard * A. Bollard Sons Inc. 
Lawrence « Samra's Paint 
Leominster * Moores of Leominster 
Lexington * Woodhaven Wall & Pnt. 
Littleton» Littleton Lumber 
Littleton * Moore's of Littleton 
Lowell « Harmon's Paint 

Lowell « WJ. Lynch Paint Ct. 
Northampton © Serv-U stores 
Peabody * Walls of Decor 
Springfield * Hoffman Paint & Wall 
Springfield + Serv-U stores 
Springfield » Serv-U stores 
Swampscott « Norman's Paint 
Taunton « Home Specialty Co. 
Webster * Moore's of Webster 
Westfield « Serv-U stores 

Westford » WJ. Lynch Paint Co. 


Amherst © PJ. Currier Lumber 
Bedlord + Bedford True Value 
Bristol © R.R. Williams 

Colebrook © PA. Hicks 

Derry * Benson's True Value 
Grantham * Cote & Reney 

Keene * Hamshaw Lumber Co. 
Laconia e Laconia Trustworthy 
Littleton » Paints & Prints 
Londonderry * Benson's True Value 
Manchester * Queen City Paint 
Manchester « Sundeen Lumber 
Merrimack * Benson's True Value 
Milford © County Stores Inc 
Nashua » Nashua Paint 

North Conway * Chick Home Center 
North Hampton e Samra's Paint 
Portsmouth » FA Gray Inc. 

Salem e Salem Bldg Supply 
West Lebanon © Johnsons Home Center 
NEW JERSEY 

Alpha » Alpha Lumber 

Asbury Park » Felix Fox Paints 
Beach Haven e Village Paint 
Belmar + Belmar Paint 

Berlin « Christy s Supplies 
Blairstown + Blue Ridge Lumber 
Bloomfield e Felix Fox Paints 
Bloomfield e Ricciardi Brothers 
Brick Town © Woodhaven Lumber 
Butler * PJ. Monahan Paints 
Clark » Felix Fox Paints 

Denville * Painten Place 

Dover * Sacks Paint 

Dunellen « Samuel Yospin & Sons 
Egg Harbor City + Towne Paint 


Flemington © Strykers Paint 

Forked River + Fleck’s Paint Spot 
Hackettstown * Paintpourri 
Hillsborough » Paint & Dec Depot 
Hillsdale » Hillsdale Paint 
Irvington + Newark Paint 

Keamy Felix Fox Paints 

Lake Hopatcong + Jefferson Lumber 
Lanoka Harbor « Ks True Value Hdwe 
Livingston » Livingston Paint 
Manahawn « Village Paint. 


Old Bridge + Blackstone Lumber 
Paramus * Norton Paints 


Piscataway « Star Lumber 
Point Pleasant Beach * Feli Fox Paint 
foni Pleasant Beach » Woodhaven Lumber 


Sussex * Circle Bldg Supply 
Teaneck + National Paint 
‘Trenton + Heath Lumber 

Trenton * Kucker-Haney Paint 
Union + Felix Fox Paints 
Wantage « Mohawk Home Center 
Wayne * Circle Bldg Supply 
Whitehouse e Hunterdon Paint 
Yardville e Yardville Supply 


NEW YORK 

Albany Paragon Paint 

Amherst * Hectors Hardware 
‘Auburn * Strathmore Paint 
Baldwinsville « Village Hardware 
Batavia + Genesee Lumber Co. 
Bedford « Bedford True Value 
Bedford Hills + Wallauer Paint 
Binghamton « Empire Lumber Co. 
Boonville * Parkside Paint 
Brentwood « Paint Mart 

Brooklyn * Sol Passick & Son 
Buffalo * Hectors Hardware 
Camden e Carpenter's Hardware 
Cazenovia * Cazenovia Lmbr & Oil 
Chaffee * John Sixt & Sons 
Chappaqua * Greeley Cntny Store 
Clarence © Hectors Hardware 
Clifton Park * Woodbury Lumber Co. 
Croton-on-Hudson * Croton Hardware Inc 
Delhi © Delhi Paint & Paper 
Depew * Hector Hardware 
Dunkirk * Lakeshore Wallpaper 
East Hampton Riverhead Bld Supply 
East Islip e East Islip Paint 

East Syracuse * Doow Lumber Co. 
Elmira © Robinson Lumber 
Endwell « Endicott Lmbr. & Box 
Fairport © R.C. Shaheen Paint 
Fayetteville + Purcell's Paint 
Fayetteville « Strathmore Paint 
Fulton « Burke's Home Center 
Fulton * Fulton Bldg. Supply 
Fulton * Neal O'Brien Bld. Ctr. 
Garden City Park * Globe-Covell Corp. 
Glen Cove * Eisenstadt's 

Glens Falls e The Sawhorse 
Glens Falls « Woodbury Lumber Co. 
Goldens Bridge * King Lumber 
Greenlawn * Fox's Pri Wallpaper. 
Greenport * Penny Lumber 
Greenport * Riverhead Bid. Supply 

T's Hardware. 


Sawhorse 
Hampton Bays » Riverhead Building 
Harrison e Harrison Paint 
Hudson Falls + Northem Homes Outlet. 
Ithaca * Bishop's Home Center 
Johnstown « Woodbury Lumber Co, 
Katonah e Kellogg & Lawrence 
Little Valley.» John Sixt & Sons 


Mecorney's Dec. 
Marais * A&H Wholesale Supply 
Mexico * Woodbury Lumber Co. 


Mount Kisco * Richards Home Center 
New Hartford » Jay-K Ind. Lumber Co. 
Niagara Falls « WA. Crandall & Son 
North Colli 


Hectors 
North Syracuse = Strathmore Paint 
Northport * Northport Lumber 
Norwich © Norwich Wall & Paint 
Nyack * Herb Lack Paint 

Odessa + Robinson Lumber 

(hd Forge « Foley Lumber Hardware 
Oneida * Agway Lu 

Orchard Park Warehouse Paint 
‘Oswego * Burke's Home Center 
‘Oswego * Neal O'Brien Bld. Ctr. 
Oswego * Paby's Ace Home Ctr. 
Oyster Bay * Bernstein Home Center 
Pittsford + Empire Paint & Decor 
Plattsburgh « Gregory Supply Co. 
Port Washington * Paint Trend 

Red Creek + Neal O'Brien Bid. Ctr 
Riverhead © Paints Plus 

Riverhead « Riverhead Big. Supply 
Rochester * R.C. Shaheen Paint 
Saranac Lake * Woodbury Lumber Co. 
Saratoga Springs * Woodbury Lumber Co. 
Sayville  Fiala’s Paint Store 
Schenectady * Park Building Supply 
Shrub Oak * Lakeland Lumber 
Skaneateles + Skaneateles Supply 
Southampton * Tuckahoe True Value 
Staten Island » Community Hardware 


Tengo = Woodbury Lumber Ca, 
ae 'ury Lumi 
Tonawanda « Hectors Hardware 
Tuckahoe © Tuckahoe Paint & Glass 
CA * Shepard Paint & Wipr. 
* Stamen Bldg. Material 

arene Park Cont Suppl C. 
Watertown « Watertown Builders 
West Seneca * Hectors Hardware. 
Westhampton Beach © Paints Plus 
White Plains * Wallauer Paint 
Williamsville » Hectors Hardware 
Woodstock * Woodstock Bid. Supply 
Yorktown Heights * Holbro Paint 
pensaa 
Aliquippa * R.M. Moore Co. 
Allison Park * Auld Brothers Lumber 
Beaver Falls « R.M. Moore Co. 
Berlin © Berlin Lumber Co. 
Bethel Park + Brookside Lumber Co. 
Butler + Agway Inc. 
Butler + Trader Horn 
Butler + Warehouse Sales 
Cabot * Freehiing Lumber Co. 
Canonsburg * Liberty Lumber Inc. 
Cecil + Desmet Lumber/Supply 
Clarion * Clarion Bldrs. Supply 
Conyngham » Conyngham Builders 


Cony * Buyers Fair 
Dingmans ferry « C.H. Horn 
Doylestown « Doylestown Lumber 


Dunbar * Pechins House & Farm 

Easton © G. Piscitello & Son 

Eau Claire + Warehouse Sales 

Ellwood City * Trader Horn 

Erie « Consume Paint 

imysville + Banks Equipment Co. 

Gilbertsvile « Don Sands Inc 

Girard * Buyers Fair 

Greenville » Oakes & McCleland 

Grove City © Trader Horn 

Harrisburg * Earl Latsha Lumber 

Hermitage + Oakes & McClelland 

Honesdale « Martin Hardware 
Moore Co. 


lasterwork Paint 


Lancaster « Grauer's Decorating. 
Latrobe « Action Home Center 
Leechburg * Canter Lumber Co. 


berger 
Lower Burrell + Rotters Home Center 
McMurray * Lorenzi Lumber 
McMurray « Stemberger Paint 
Meadville + JA Deissler & Son 
Mohnton * Greenhills Hardware 
Mount Pocono * American Hardware 
New Castle + Warehouse Sales 
Newfoundland * Gumble Brothers 
North Huntington + Action Home Center 
Paupack « Gumble Brothers 
Pittsburgh © Bonns Paint/ Hardware. 
Pittsburgh * Masterwork Paint 


Pittsburgh © Sternberger Paint. 
Pocono Lake e Matirko Hardware 
Pottstown * Don Sands Inc. 
Robinson Twp. + Builder Supply Depot 
Royersford + Don Sands Inc. 
Shelocta * Fraileys Bldrs. Supply 
smuka * Oakes & McClelland 
Somerset + Action Home Center 
Somerset « Masterwork Paint 
‘Stroudsburg * Lehigh Lumber 
Stroudsburg * Miller's Paint 
|Sutersville « Sutersville Lumber 
Tarrs + C&C Builders Supply 
Titusville * Buyers Fair 
Valencia + H.R. Starr & Sons Inc. 
Wampum * Wampum Improvement 
Washington Al Lorenzi Lumber 
West Chester * Moulton Davis Lumber 
West Chester + West Chester Pt. & Wr. 
Wexford * Warehouse Sales. 
Windber * Fluder Bldg. Supply 
Zelienople © H.P. Starr & Sons. 


|RHODE ISLAND 
Esmond * Smithfield Lumber 


Providence * Fairlane Paint 
Westerly « United Bldrs. Supply 


VERMONT 


Bennington * Downtown Paint/Paper 
Bethel * Bethel Mills Lumber 
Burlington * Woodbury Lumber Co. 
East Middlebury * Goodro Lumber 
Hardwick * Greaves Bldg. Supply 
Jericho * Nadeau Lumber Co. 
Manchester Center * R.K. Miles Inc. 
Manchester Center « The Glass Shop 
Morrisville « Country Home Center 
Rutland * Woodbury Lumber Co. 
South Burlington * Valley Paint/Carpet 
Stowe Stowe Hart 

Taftsville « Leonard W. Britton 
|Waitsfield + Bisbee's Hardware 


RAINMATIC " WATER. 
CONTROL PRODUCTS 


‘ALL STATES 


AI Albert Bros. Hardware Stores 
AI Army/Air Force Exchanges 
‘Nl Boscov's stores 

All Brookstone stores 

All Busy Beaver stores 

MI Clapper Company stores 

NI Flower Time stores 

All Hechingers stores 

All Imperial Nurseries 

All Lea's Greenmeadows stores 
All Shemin Nurseries 

AI Triangle Building Supply stores 
Most Ace Hardware stores. 

Most Growise Centers. 


Most HWI stores. 
Most Servistar stores. 
Most True Value Hardware stores. 


SIDEWINDER PRODUCTS 


‘COMMECTICNT 
New Britian © Lehrers Hardware 


Cumberland * Gee Bees 
Frederick * Gee Bees 


NEW HAMPSHIRE 
Berlin * E & S Rental 


Holmdale « Budget Minder 
Maton * Birch Wilson Supply 


Old Bridge * Jacobs True Value 
Princeton * AMS Tool 
NEW YORK 


Brooklyn « Samco Marine 

Canastota + Marones Colonial Pharmacy 
Elmhurst © 

Monticello « Big A Auto Parts 

New York City © "T Sales-True Value 


Ogdensburg * Hacket True Value 
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WHERE TO BUY LISTING 


Look for the products featured in “The Home Remodeling Guide” at the stores listed below. 


NO HOME 
BAR IS 
FINISHED 


until it is stocked 
with Gold. 


Look for Seagram’s V.O. 
wherever fine spirits are 
sold. To send a gift of 
V.O. “long distance” 
call 1 (800) 238-4373. 


(Gift service not available in some areas.) 


rst « Beeman uto Supphy 
Johnstown * Gee Bees 


Vermin» "riter Value. 
Washington « 


SIMPLE GREEN 


CONNECTICUT 

II Aubuchon stores. 

Most Ace Hardware stores. 
Most True Value stores 
DELAWARE 

All Hechingers stores 

Most Ace Hardware stores 
Most True Value stores 
MAINE 

‘All Aubuchon Hardware stores 
AIL VIP Auto stores. 

Most Ace Hardware stores 
MARYLAND 


NI Hechingers stores 
AlI Pep Boys stores 


‘All Aubuchon Hardware stores. 
‘All Demoulas Markets 
Al Sears stores 


All Aubuchon Hardware stores 
Most Ace Hardware stores 
Most True Value Hardware stores 


All Masback Hardware stores 
Al Pep Boys stores 

AI Rickels stores 

NEW YORK 

Al Joy Discount stores 

All Rickels 


s stores 
MI Wegmans stores 


‘All Canadian Tire stores 
|All Home Hardware stores 
All Sears Canada stores 


TAPPAN® PRECISION COOK- 
INES MORE 


ING MACHI 


Bridgeport > Yurdins 
Danbury * Mutual Fuel 
Portland © Portland Electric 
Stratford * Mudricks 
Wallingford * Foucults 
MAINE. 

Farmington + Gallant Furniture 
Lewiston * Harbor House 
MASSACHUSETTS 

‘Al Ann & Hope Stores 

Al Highland Superstores 

Ali Lechmere Stores 


All Leiser Sound Stores 


Athol e S&S 
Brockton * Robinson Home Appliance 
Gardner + Rome Sales 
Jamaica Plain « AMA TV 
Leominster + MCM 
Lowell * Colonial Gas Co. 
Mastvcht = Day Pit Molan 

* IZ Schwartz Appliance 
UE Silver City Vacuum. 
Wareham + Hilltop Top Inc. 
Wilbraham + Manny's 
NEN HAMPSHIRE 


Lebanon * Central Supply 
Milford « Brennan & McKay 
New Ipswich * Ken's Appliance 
NEW JERSEY 


‘Al Brick Church & Appliance Stores 
‘Al Trader Horn Stores 
‘Audubon * Albo Appliances 
Bergenfield « Amco Electronics 
Clifton « Botany TV & Appliance 
East Brunswick * Gabowitz Appliance 
Elizabeth * Jacobsen Distr. Co. 
Folsom « Array Appliance 
Mawthome « Van Beuzenkim Inc. 
Keamy * R. Mace Appliance 
Lakewood * Lakewood Hardware 
Linden * Regal Magna Mart 
Middlesex + Adam's TV & Appliance 
N Bergen e Keystone Appliance 
Newark * Paul's Home Furnishing 
Oaklyn + Oaklyn Hardware 
Passaic * Lou Goodman's Appliance 
Pasto = hopleacs Aana 

* No. American Appliance 
Horn . "tege 
Trenton e Defrank' Appliance 
Vinoland * Appliance Plus 


I Brick Church & Appliance Stores 
All Newmark & Lewis stores 

All Time Square Stores 

NI Trader Hom Stores 


Brooklyn + Fibe's Radio 
Brooklyn © Golden Appliance 
Garden City + Hampton Sales 
Islip * Payless Appliance 
New York * Bloom & Krup 
Westbury « Mc Jay 

Williston Park + Mc Jay 


AIL AI Rubin Appliances 
AII S. Jersey Gas Co. Stores 

AI Silo's Stores 

‘Allentown * Diehl Appliance 
Allentown » 1 & W Appliance 
‘Ardmore * Central Discount 
Coatsville * Chertok’s 

Elkins Park « Butch's Discount 
Feasterville « Petrillos Appliance 
Greenville + Eckley TV & Appliance. 
Hatboro * Kitchens 'N Counters 
Lansdowne * C & C TV Appliance 
Monogahela + Wile Appliance 
New Castle + Allshouse Appliance 
Philadelphia + H & Z Electrical 
Philadelphia * Klein's 
Philadelphia » Tony Ferrara's 


Reading * Maiden Creek Inc. 
Sharon « Wilson's Appliance 

Smithfield + Charles Hannon 
Swiftwater » Kitchens By Rich 
Tans » C C Builders Sup 


TEMPLE-INLAND FOREST 
PRODUCTS CORP. 
1-800-231-6060 

Troy-Bilt TOMAHAWK ® 
Shredders 

NEW JERSEY 


Little Falls + Troy-Bilt Factory Store 


NEW YORK 

Troy © Troy-Bilt Factory Store 
PenSYUMMM 

Philadelphia * Troy-Bilt Factory Store 
vermont 

Burlington « Troy-Bilt Factory Store 


VALOR® HOMEFLAME GAS 
FIREPLACES ™ 


Mu sates 
Bartley-Lindsay 

Cal-Gas 

Consumer's Propane Inc. 
Etowah Appliance Center 
Ferrallgas 


Indiana Gas Co, 

Ines foplane Con 
ners Appliance Centers 
Modern 


Is Co. 
Montana-Dakota Utilities Co. 
Nashville Gas Co. 

Northwest Natural Gas. 
PSNC ne 
People's Gas Systems. 
People's Natural Gas 


Petrolane Gas 
Piedmont Natural Gas Co. 


United Cities Gas 
Washington Natural Gas 


[connecricur 
Bridgeport The Souther Connecticut 
Gas Co. 


Danbury * Leahy’ Fuels (LP Gas Only) 
East Haven + MASDA Corporation 


Wilton * Yankee Doodle Cycle & Stove 
Wolcott * Wolcott Stove & Camping Inc. 
Ld 

Millsboro * Sharp Gas 

mu 

‘Augusta * Black Stove Shop 

Portland © Finest Kind 

South Portland + Woodburners Den 
Windham * Frost & Flame 

MARYLAND 


Cumberland « Warner's Inc. 

MASSACHUSETTS 

Acton * The Woodstove Shop 

Auburn Fireplace Village 

Cambridge « Bow & Arrow Stove & 
Fireplaces 

Canton * Stove Depot & Firepl 

Chelmsford + Chelmsford piece Center 

Franklin » Taddeo Heating 

Leominster « Braun's Fireside Emporium 

Lexington + Mc Cabe's Home Specialities 

Lowell Colonial Gas Co. 

Middleboro + Woodstove Unlimited 

Newbury * Newbury s Stove Outlet 

Pittsfield + The Fire Place. 

Reading * Belmont Industries 

South Hadley + Old Hadleigh Chimney 


Sweep 
South Yarmouth * Energy Corner 
Wayland * Energy Unlimited of NE. Inc. 
Wilbraham + Este Fireplace Shop 
Woburn J. Driscoll Associates 
Worcester * Stove Place 
NEW HAMPSHIRE 
Laremont * Esersky's 
Concord » Fireplace Village 
Dover * Nordic Stove 
Goffstown » Village Products 


Morin Com « Country Living Center 
Peterborough © Sandhill-Peterborough 


Salem * The Stove Shoppe 
Seabrook * Seacoast Fireplace 
St Albans © R.L. Vall 


NEW JERSEY 


Bridgewater * Albers Inc. 
Englishtown Fireplaces of America. 
Fairlawn * The Fireplace Place 
Liberty Comer « RJ. Darche & Assoc. 
Mariton © Bertran C. Gratz Associates 
Morris Plains * The Jabberwook, nc. 
Orwood © Palermo Sales 
Pennsauken  MASDA Corporation 
Rahway * State Chimney Sweep 
Runnemede * The Stove Works 
Shrewsbury « Brown Gas Appliances 
Toms River * Fireplaces Unlimited 
Whippany * MASDA Corporation 
Whitehouse Station e Utility Propane 
Woodbury * Bob's Fireside 


ion * Sidiila I 
* Vitale Gas (Propane) 
Buffalo « DBM Control Distributor, Inc. 
Cicero * The Brick Yard 
Fairport « Manufacturer's Gen Sales 
Mechanicsburg * Landscape I 
Pelham Manner * Imperial Brothers 
Pleasant Valley « Heat Revival 
Rochester * Fireplace Fashions 
Schenectady = Wallace Armer Hardware 
lr 


Sidney © Sidilla Shoppe 

Staten s Island © teen's 

Staten Island » Fireplaces Shack 
Homeworks 


Corporation 
West Babylon = Homecraft 
Williamson * Williamson Hardware 
Williamsville « American Eagle 

toves 
Wyandanch « NPC/Conservative Gas 
PERISYUIMMA. 
‘Altoona * Fireside Ship 
Bradford + Interior Designs 
Cabot + Relaxed Atmosphere 
Clarion + R & B Industries 
Clearfield + Rigglesworth Interiors. 
Cory + Hammond Bldg. Supply 
Elizabeth + Howellcraft 

purum « Kautz Plumbing & Hardware 

fale Creek + Gay & Sma, 
Fasngon © EE Chimney Sweeps 
Feasterville « Brick and Stove 
Gettysburg * J. McDanell Sales 
Grampion » Grampion Hardware 


Nikos Chimney 
fone » Beaty Gs 


MeEhatian* Tinberine-Lock Haven Store 
Mechanicsburg « Landscape I 
Philadelphia * Continent Supply 
Pittsburgh * Art Craft Mantel and Fireplace 
Plymouth * Cease Gas Service 

Washington * Wood Energy Shed 
Wilkes-Barre * John L. Taffera & Co. 

Wind Gap * Star Gas Service 

York « Rodwell Sales 

Zelienople © L. and R Glass 


RHODE ISLAND. 


Barrington Economy Ornamental 
Warwick * Stove Pipe Fireplace, Inc. 


VT 
Shelburne + Chimney Sweep 


WAGNER ™ SPRAY TECH 
MODEL 355E POWER 
PAINTING SYSTEM 


For more information, check the paint or 
hardware department of your focal home 
improvement retailer. 


WEED WIZARD, INC. 


Shelter Island + Jacks True Value 
Sylvan Beach » Koster True Value Building 
Coxsackie + Vermilyea's True Value 


Butler + Warehouse Sales South 
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You Could Win This 
Popular Science House, 
or 


100,000! 


Popular 


There are over 7000 
Allstate locations coast-to-coast 
where youcan pickup your 
Popular Science Sweepstakes Entry 
Ifwelistedthemall each 
wouldonlybe.. 


So rather than strain your eyes, simply stop in wherever you see this sign* 


* Not available in Massachusetts. For the nearest Allstate location, check your Yellow Pages. Allstate Insurance Company. A member of the Sears Financial Network. 


SHUTTER-DOME 


STADIUM 


The newest addition to Toronto’s skyline is the world’s first 
retractable-roof stadium, designed to withstand the high 
lift forces of ferocious north winds and tons of snow. 


By CHERYL M. FIORILLO 


hen the umpire yells 

“play ball” for the 

Blue Jays in Toronto 

this summer, no fan 

need worry about a 

rain-out. A rain de- 
lay will last a mere 20 minutes as 
SkyDome, the world’s first retractable- 
roof stadium, closes its top. 

SkyDome opens this month. It was 
designed by architect Roderick Robbie 
and engineered by Michael Allen of 
the RAN Consortium. 

The unique roof design had to over- 
come serious Canadian weather prob- 
lems. Design engineers wrestled with 
the potential damage high-velocity 
winds and snow loading could cause. 

The four-panel telescoping retract- 
able roof is “a bit exotic,” says Robbie. 
The tubular-steel framework is cov- 
ered with a corrugated-steel deck. 
Above the deck is a vapor barrier 
that is covered with rigid thermal in- 
sulation. The outer membrane is syn- 
thetic single-ply welded polyvinyl- 
chloride sheeting that is mechanically 
anchored to the roof. “It’s put together 
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in a series of individual frames rest- 
ing on pin connections to steel bogies,” 
explains Robbie. “The bogies have 
steel wheels running on steel tracks.” 

The 54 bogies at the heart of the 
steel skeletal structure are huge. 
Twenty-two are on panel 1, 16 each 
are on panels 2 and 3. “They vary from 
twenty-five to forty-four tons each,” 
says Robbie. And because in high- 
velocity winds of 80 to 90 mph cer- 
tain parts of the roof tend to try to 
lift off the building, the bogies serve 
a dual purpose. Says Robbie: “They are 
designed both to hold up the roof and 
to hold it down.” 

Three of the roof's four separate pan- 
els travel. The north end, called panel 
4, is fixed. "The two in the middle are 
parabolic shells that slide or roll on 
straight tracks," explains Robbie (see 
diagrams). Both opening and closing 
take 20 minutes. 

Robbie and Allen went with a four- 
panel design for two reasons. “The ba- 
sic principle," says Robbie, “was to be 
able to open the roof and store it on 
the owner's land.” In other words, they 


SkyDome's designers stand on one of 
54 giant bogies used to open and close 
three parabolic roof panels. During the 
opening sequence (shown), panels 3 and 
2 (the largest) roll straight back almost 
simultaneously to store above station- 
ary panel 4. Panel 1 rotates to store be- 
tween panels 3 and 4. When the roof 
closes, the sequence is reversed. 


were to stay on the footprint of the 
stadium and not have the roof over- 
hang adjoining property. "Another key 
concern was that when the roof was 
open, none of it was left behind to cast. 
shadows on the playing field." 

Other weather-related considera- 
tions helped determine the design and 
shape of the roof. Ridges on its sur- 
face, called water stops, allow rain and 
melting snow to run down the roof in- 
stead of diagonally across it. 

“Because the parabolic roof puts a 
lot of thrust on the structure, the con- 
crete stadium has diagonal internal 
bracing in the public spaces,” explains 
Robbie. The stadium structure itself 
is a combination of poured-in-place 
and precast concrete. us 
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Radials 


for motorcycles 


Automobile owners have been driving 
on radial tires for so long that few 
think back to the days of bias-ply tires, 
which wore out sooner and gave a 
harsher ride. For motorcyclists, how- 
ever, the radial tire is a new arrival. 

Michelin has recently introduced ra- 
dials for street bikes with designs that 
draw on the French company’s success- 
ful road-racing experience. Like car ra- 
dials, the Michelin motorcycle tires use 
carcass plies that run across the tire 
body, rather than crisscrossing the 
tread as bias plies do. In both cases, 
the advantages of radial design include 
a more-forgiving ride, lighter weight, 
and a reduction in the internal fric- 
tional heating that shortens tread life. 

Aside from their carcass plies, mo- 
torcycle and car radials have greatly 
differing construction that reflects the 


job for which each is designed. Car ra- 
dials have rigid, flat tread surfaces 
and soft sidewalls. But the fact that 
bikes lean over as they turn forced 
Michelin to use a reversed construction 
strategy: short, stiff sidewalls for lat- 
eral stability, with a flexible tread 
area. Asa result the radial’s pavement 
contact patch is larger and willingly 
creeps up the sides of the tire in turns. 
These characteristics make for good 
cornering traction and more-uniform 
wear over the tire’s life. The compliant 
tread area also dampens small road 
irregularities, says Mathew Aaron, 
manager of cycle tires for Michelin. 

I put 4,000 miles on a set of these 
wide, low-profile tires and found a no- 
ticeable reduction in ride harshness 
along with excellent cornering and 
steering feel.—Stuart F. Brown 


one kind of oil 
his kind of heat. 


el i r Oil pro- 
vital engine parts 
these extreme con- 


KEVLAR 
ARAMID-FIBER 
ANGLED BELTS 
RADIAL-PLY 
CASING 


A59X (FRONT) 


Michelin's A59X front tire has two an- 
gled belts over its radial casing to con- 
trol deformation at high speed. 


KEVLAR 
ARAMID-FIBER 
CIRCUMFERENTIAL, 
BELT 


RADIAL-PLY. T y 


The M59X rear tire uses a single belt 
parallel to the direction of rotation 
to maintain shape during acceleration. 


M59X (REAR) 
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These two machines share a great deal more than 
just a name. The one on the top likes to win at the 
track. It's the specially modified Daytona Shelby 
EZ posted IMSA GTU victories this year, dust- 


ONE SOUL. 


7" competitors like Porsche and Nissan in the 
process. The one below likes to run on the street. It's the 
Daytona Shelby you'll find at your Dodge dealer. Available over 
the counter with 174 intercooled turbocharged horsepower. 
Multi-point fuel injection. Vented high capacity 4-wheel disc 
brakes. Speed rated 16" tires. And a close-ratio 5-speed Getrag 
gearset. So what's the connection? Simple. At Dodge, soul- 
stirring performance is what we're all about. And whether we're 
at the races or on the 
road, we don't hold DX] THE NEW SPIRIT 
back. For anything. 


Or anyone. 113 THE PERFORMANCE DIVISION OF CHRYSLER MOTORS 
E UP FOR SAFETY 


lar 
sc e JUNE 1989 


CAR WARS. The battle for supremacy in the world automotive marketplace is increas- 
ingly intense. And now more than ever, the tactical advantage seems to be shifting to the 
companies that achieve technical supremacy. Beginning in the late 1970s domestic 
manufacturers were under attack from their European and Japanese rivals. Now Detroit 
is striking back with cars and engines that bristle with high technology. Prime examples 
of this: the General Motors APV, the world's first mass-produced plastic-body van; the 
380-horsepower Chevrolet Corvette ZR-1, America's most up-to-date supercar and a po- 
tent challenger to Porsche, Ferrari, and Lamborghini for the world's top performance car; 
and Chrysler's muscular new V10 engine, which is expected to power pickup trucks and 
the macho Viper sports car. With these developments, Detroit is arming itself to compete 
with its international rivals through the 1990s and beyond. 


GM's NEW-TECHNOLOGY 


eneral Motors' new APV 
minivan blurs the distinction between 
passenger van and station wagon. It's 
the kind of multipurpose vehicle that 
fits as neatly into contemporary life- 
styles as a well-worn pair of jeans. 
The futuristic hybrid appears as 
such a radical design that many peo- 
ple who saw it for the first time at this 
springs auto shows confused it with 
the advanced-concept cars on display. 
The dramatic contoured shape sets it 
off from other minivans now on the 
market. The long sloping front conceals 
a front-wheel drive train and forms a 
sleek nose for the bulky body that 
houses an unconventional seating ar- 
rangement: Removable rear bucket 
seats allow the owner to play with in- 
terior arrangements as easily as mov- 
ing the living room furniture around. 
The big windshield is made of heet- 
reflecting glass, and the suspension is 
tuned to enhance ride comfort. Sched- 
uled to be available in the 1990 model 
year, the people mover is to be sold by 
three GM divisions as the Chevrolet 
Lumina APV, the Pontiac Trans Sport, 
and the Oldsmobile Silhouette. 
But as intriguing a design as the 
APV (all-purpose van) is, the real story 


By DAN McCOSH 
Detroit Editor 


is under the skin. In fact, part of the 
story is the skin itself. The materials 
in the APV and the techniques for as- 
sembling the vehicle are radical depar- 
tures from conventional sheet-metal 
automobile construction. From a larger 
perspective, GM engineers feel the 
production of the APV is laying the 
groundwork for changing the basic 
methods of building mass-produced 
automobiles. 

A rap on the fender with a hammer 
gives the first signal that something 
is different from the welded steel box 
that forms the basic structure of most 
cars. Instead of the anticipated dent, 
the hammer bounces off as if it had 
hit a golf ball—the result of using 
flexible thermoset reinforced reaction 

Continued 
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injection molding (RRIM) skin in the 
impact areas. More tapping reveals 
other composites that are stiffer and 
less flexible than the materials in the 
fenders; these form the body sides, 
doors, roof, and hood. 

Not visible is the basic steel struc- 
ture that takes the stresses of engine 
mounts, suspension attachment, and 
underpinnings for the exterior panels. 
The composite panels cover a new kind 
of subframe: a functional-looking steel 
cage that was on display on the auto- 
show circuit alongside the finished van, 
as incongruous on its pedestal as a 
giant squirrel cage would have been. 

The steel and plastic work in har- 
mony as skeleton and skin, bonded 
with a high-strength adhesive that 
allows some of the working loads to be 
shared by both. The design optimizes 
the characteristics of the two differ- 
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Three General Motors divi- 
sions will sell the front-drive 
3.1-liter V6 APV minivan, 
starting in the 1990 model 
year. The Pontiac Trans 
Sport is shown on the pre- 
ceding page and in this cut- 
away at right. The Oldsmo- 
bile Silhouette is shown 
below. The Chevrolet Lumina 
APV (left) demonstrates the 
flexibility of seating arrange- 
ments. The rear seats weigh 
just 34 pounds each and can 
be individually removed or 
rearranged to suit the owner. 
(The removable-seating idea 
was inspired by the Renault- 
Matra Espace minivan, which 
also combines composite ma- 
terials, a space frame, and a 
sloping windshield.) Called 
modular seating, the rear 
seats in the APV can be 
folded down to form a table 
with cup holders. All of the 
seats can be folded down to 
create a shelf for storing ma- 
terials. Oldsmobile alone will 
offer leather seat covering. 


ent materials: The steel is tough, ca- 
pable of taking strong shock loadings 
with minimal deformation; the com- 
posite exterior is compliant, will not 
rust, and can be easily formed into 
complex shapes. 

“The concept of the space frame and 
composite mixture is an advantage to 
us over the competition,” says James 
E. Orndorff, chief engineer of the 
GM200 program, as the APV project 
is also known. “None of the other ve- 
hicles in the class has that system.” 

One of its pluses is the simplicity of 
the load-carrying structure. “The ad- 
vantage is being able to apply struc- 
ture where you need it—of being able 
to apply structural elements that are 
not encumbered by being part of the 
appearance area. Structural efficiency 
improves just from that standpoint,” 
Orndorff explains. 


“Tt also offers opportunities to sim- 
plify tooling. You are building with 
simpler pieces in the structural area. 
Of course, the composites also are cor- 
rosion- and dent-resistant and have the 
ability to create shapes you can't get 
with conventional materials." 

Despite the exotic approach, the 
APV isn't a test bed of untried new 
materials. The combination has been 
demonstrated on other cars. Best pub- 
licized in recent years was the now- 
discontinued Fiero, which also used 
composite body panels attached to a 
structural-steel cage. But it was made 
without the adhesive bonding, so the 
Fiero's exterior panels carried no struc- 
tural loads. (The car could be driven 
without the plastic skin.) 

But true mass production has been 
slow in coming to composite cars. The 
latest-generation Corvette, the longest- 


lived composite body in the industry, 
also uses adhesives to marry the body 
panels to a steel structure. The Cor- 
vette, however, has been a low-volume, 
partially hand-built car. GM claims 
that the APV now brings the making 
of composite bodies up to speed so it’s 
competitive with other mass-produced 
cars. That's no small feat because 
pressed-steel welded car bodies have 
been refined for more than 30 years. 

Today's assembly plants churn out 
about one new car per minute, a pro- 
cess that stresses bringing thousands 
of pieces together with maximum effi- 
ciency. Each piece must be shaped and 
processed quickly to fit into the stream 
of activity. 

In unit-body construction—the most 
popular low-cost architecture in use 
today— building the basic structure is 
something like putting together a big 


steel box. The major pieces, including 
the side panels, roof, and floor pan, 
are punched out of rolled steel in 
huge presses faced with hard steel dies 
shaped in mirror images of the finished 
part 

The big stamping presses, capable 
of as much as 2,000 tons of force, are 
the heart of modern car-making tech- 


nology. A part as long as the side of 


the car is made by running the steel 
through a series of as many as six 
staged die impressions, each squeez- 
ing the steel closer to the final shape. 


It's fast and efficient, but the cost of 


the dies needed to make one car model 
is measured in millions of dollars—an 
amount that makes economic sense 
only if the process is producing hun- 
dreds of thousands of parts annually. 

The finished stampings eventual- 
ly are brought together in an assem- 


bly plant, where they are precisely 
clamped in a frame and welded into 
the basic car body. Then comes com- 
posite exterior panels, priming, finish 
painting, and final assembly of inte- 
rior components and the drive train. 


Assembling the APV 


The structure of the APV ma 
much use of chemistry as it doe: 
art of bending steel. It's not quite like 
baking bread, even though the process 
does end with the car in an oven. Un- 
like a conventional assembly operation, 
where thousands of pieces are put to- 
gether like a jigsaw puzzle to make a 
car body, the North Tarrytown, N.Y., 
plant where the APV is assembled is 
more ofa marshaling yard where only 
the final joining of semi-complete sub- 
structures takes place. 


Continued 
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WINDSHIELD 
STRUCTURE 


ENGINE CRADLE 


ILLUSTRATIONS BY RUSSELL VON SAUERS 


The space frame arrives at North 
‘Tarrytown already welded in five basic 
pieces: two sides, floor pan, windshield 
structure, and back opening structure. 
Assembling the frame is similar to 
building a unit body: Mating slots and 
tabs on each substructure hold them 
in alignment while they are clamped 
in a frame. Then the welding robots 
move in like a flock of feeding turkeys 
and spot-weld it together. 

Meanwhile, exterior composite pan- 
els arrive at North Tarrytown in sec- 
tions. In fact, the major pieces come 
from several companies, which makes 
assembly a little like forming a suit 
with different tailors sewing up each 
arm. The panels are set in jigs next to 
the space frame, where robot arms 
move in and apply a bead of flexible 
two-part adhesive. The adhesive is 
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mixed in the head of the applicator be- 
fore it is applied. The racks holding 
the side panels then pivot like some 
giant clam engulfing a bird cage, press- 
ing the panels against the subframe. 
A handful of metal fasteners holds the 
panels in place until the whole thing 
moves on to a curing oven; once set, 
the adhesive is all that is needed. 

Despite the apparent simplicity of 
the process, getting it to work quickly 
and accurately took years of research 
and many engineering advances. Key 
to the system of joining the metal skel- 
eton to the composite exterior panels 
is a method of machining the contact 
points accurately so that any minor 
variation in the dimension of the sub- 
frame doesn’t mar the fit. 

There are small metal and plastic 
pads about the size of two postage 
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stamps at each point of the frame 
where the exterior panels make con- 
tact, each slightly higher than the 
eventual finished surface. Before the 
panels are bonded in place, the space 
frame is moved into a giant milling ma- 
chine with cutting heads that reduce 
each pad to its final dimension. 

The technique is a variation of the 
“mill-and-drill” process first developed 
for the Fiero. The major difference is 
that the Fiero used a metal fastener 
at each pad to hold the panels in place 
while the APV relies on the adhesive 
to hold the panels, with temporary fas- 
teners used to keep the panels in posi- 
tion until the adhesive sets. 

The system works with uncanny ac- 
curacy, but auto assembly wasn’t al- 
ways this precise. As recently as the 
1970s the last stage in automotive- 


ROOF PANEL 


ATTACHMENT 
CLI 
FOR SEATS 


FENDER 


body assembly usually was a worker 
holding a rubber hammer, waiting to 
beat metal panels into position until 
the bolts holding them to the frame 
were driven home. The hammer was a 
necessity because early high-speed 
welding jigs allowed variances as great 
as % of an inch in some critical dimen- 
sions of the frame, and body panels 
were only slightly more accurate. 


Computer-aided precision 


Today’s APV space frame is welded 
within tolerances of about “oo of an 
inch even before the mill-and-drill op- 
eration, in which the frame is ma- 
chined to thousandths of an inch. The 
precision is a result of the computer 
revolution that has dramatically al- 
tered car assembly in the past decade. 

Just how far precision has come in 


METAL ATTACHMENT PADS 


today's auto plants was shown to me 
in the gauging room at the Parma, 
Ohio, stamping plant where the APV 
frame pieces are manufactured. Joel 
Piatt, head of quality control at the 
plant, pushed some old newspapers off 
a two-foot-square granite table to dem- 
onstrate the way it used to be done. 

“When I came here in 1975 this was 
the only gauging table we had," he 
said. "Then we added that one" He 
pointed to a huge cast-iron affair 
some 24 by 48 feet. "Then we added 
another.” 

He explained that the large cast- 
iron tables, ground flat with extreme 
precision, are the reference point for 
gauges used to check spots on sheet- 
metal pieces to see if they conform to 
specifications. The problem was that 
even the big gauges offered no guar- 


Putting it all together: The APV’s 
space frame arrives at the assembly 
plant in five basic parts (far left). Mat- 
ing slots and tabs on the substructures 
hold them while they are clamped in 
a frame. Then robots spot-weld it all. 

Exterior panels are set in next to 
the space frame. There, a flexible two- 
part adhesive that’s mixed in the robot 
applicator’s head is applied (below 
and inset). Then hydraulic nests hold- 
ing the panels pivot to press the panels 
against the subframe. Metal fasteners 
keep everything in place until the unit 
moves to a curing oven. Once set, ad- 
hesive alone holds the panels. 

Small pads (left) at each point of 
the frame where the exterior panels 
make contact are precisely machined 
before the panels are bonded. Two 
plastics are used in the body where 
they’re most beneficial: Made from 
sheet-molding compound, the roof and 
side panels are strong and stiff, while 
lower panels and fenders are resilient 
reinforced reaction injection molding. 


antee that the measurements could be 
duplicated after the subassemblies ar- 
rived at the final-assembly plant hun- 
dreds of miles away. 

All of that changed when computer- 
aided design was introduced about 10 
years ago. With this system, car-body 
dimensions are stored in a huge data 
base accessible to each manufacturing 
and assembly plant. Piatt walked 
over to an automatic gauging machine 
working directly off this data base. A 
single arm moved a touch-sensitive 
probe quickly over the APV floor pan 
that was being measured, stopping at 
a predetermined coordinate to record 
automatically the conformants of the 
spot being measured to the specifica- 
tions in the data base. 

“It used to take us nearly two weeks 

[Continued on page 151] 
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t 70 mph, the rocky escarp- 
ment to my left is merely a 
blur in my peripheral vi- 
sion. Likewise, the hazards 
to the right—stout trees, 
knife-edged rocks,anda 
gorge plummeting to a 
river far below—aren't 
really in focus, but I know they're there. 
My concentration is locked like a laser 
beam on the narrow French road snak- 
ing ahead, and my fingers are firmly 
wrapped around the fat leather steer- 
ing wheel of the Chevrolet Corvette ZR-1 
on its world driving debut through the 
foothills of the Pyrenees mountains. 

Like an astronaut rocketing into the 
heavens or a test pilot wringing out the 
latest envelope-stretching fighter, my 
health and well-being are totally de- 
pendent on the technology beneath 
and around me. If the anti-lock disc 
brakes fade entering the next hairpin 
turn, I'm off the edge and into the abyss. 
If the adjustable gas-pressure shock 
absorbers stumble mid-bend, this Cor- 
vette would surely ricochet between 
rock walls like a cue ball on a break 
shot. If one of the fat Goodyear tires lets 
go at the speed I'm traveling, not even 
Humpty Dumpty would trade places 
with me. 

Thankfully, America’s challenge to 
the world’s sports-car elite did not let 
me down, and I'm alive and well to file 
this report. 

Some four years ago, just after the 
current-generation Corvette was 
launched, Chevrolet engineers decided 
to raise the prestige of America's only 
sports car in a major way. By adding 
substantial amounts of power, they sur- 
mised, a specially equipped Corvette 
could become a legitimate contender 
forthe king ofthe sports-car hill. With 
expensive two-seaters from Ferrari, 
Porsche, and Lamborghini as their tar- 
gets, the engineers began to assemble 
the parts and components needed to 
create an American contender for the 
world performance throne. 

Allies were recruited from all over 
the globe in the effort that would even- 
tually culminate in the ZR-1 model I 
recently drove in southern France. 


The use of 10-inch-wide tread on Goodyear Gatorback 
tires on the Corvette ZR-1 (top) requires the extra girth of 
wide rear-fender flares. At 172 mph, the ZR-1 (right) should 
be equally at home on both the high-banked oval and the 
unlimited-speed European motorways. 
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General Motors’ affiliate Group Lotus 
in England was given the responsibil- 
ity to design and develop a 5.7-liter 
32-valve V8 engine to provide the nec- 
essary horsepower, but it had to fit in 
the Corvette’s engine bay. German 
firms were selected to supply state-of- 
the-art transmission, shock absorber, 
and anti-lock-brake systems, while the 
remaining brake hardware came from 
Australia and Japan. And a French 
manufacturer was tapped for clutch 
and flywheel components. An exten- 
sive development program—includ- 
ing sprint and endurance racing on 
various tracks across America—was 
mounted to prove the reliability of all 
the components that would be needed 
to build the fastest production Corvette 
ever created. 


Heart and soul of ZR-1 


The heart and soul of the new ZR-1 
model is an all-aluminum V8 power 
plant, called the LT5, that's manufac- 
tured by Mercury Marine in Stillwa- 
ter, Okla. The engine’s four overhead 
camshafts are driven by three timing 
chains, and the twin intake and ex- 
haust valves are opened by very com- 
pact hydraulic bucket tappets. An ex- 
otic intake manifold, with 11 throttle 
plates, administers air, and the fuel is 
delivered directly to the intake ports 
by 16 electronically controlled injec- 
tors. Two stainless-steel headers de- 
liver exhaust gases to a pair of huge 
monolithic catalytic converters that are 
closely coupled to the engine for quick 
light off after a cold start. 

The LT5’s 380-horsepower output is 
fed to a six-speed ZF transmission that 


The heart of the ZR-1 is the Lotus-designed LT5 power plant. 


Breathing through 32 valves that are opened by four overhead camshafts, this 
V8 has the same displacement as the standard Corvette, but produces 380 hp. 


features two overdrive gear ratios and 
a computer-aided gear-selection system 
that blocks the use of second and third 
gears on light-throttle driving. The 
combination of tall overall gearing and 
skipped shifts improves fuel economy 
enough to avoid the gas-guzzler tax. 

To keep overeager parking atten- 
dants and teenagers from exploring the 
ZR-1’s potential, Chevrolet engineers 
devised the "power" key. Without the 
key, the car's power is limited to just 
below the level of the standard L-98 
model. With it the full 380 horsepower 
available from the LT-5 engine can be 
unleashed. 

The chassis that delivers all this 
power to the pavement is equally up 


AMERKAS 


The Corvette ZR-1, with its muscular 32-valve V8 
engine is America's answer to high-priced European 
supercars. PoPULARScIENCE tests the 380-horsepower 
Corvette to see if it is a king of the hill contender. 


BY DON SHERMAN 


to the task. As in all Corvettes of the 
current generation, suspension com- 
ponents are made of aluminum forg- 
ings to save weight; front and rear 
springs are made of fiberglass for the 
same reason. À new-for-1989 feature, 
which is optional on regular Corvette 
coupes and standard on the ZR-1 model, 
is a selective-ride-control system that 
uses adjustable Delco/Bilstein gas- 
pressure shock absorbers. Bounce and 
rebound damping vary to suit driving 
conditions in response to the car's ve- 
locity and the position of the cockpit 
switch marked "touring" for the soft- 
est setting, and "sport" for the firmest. 
A microprocessor control unit takes 
less than 50 milliseconds to select one 
of 14 graduated damping levels. 
Electronics also adds a measure of 
safety to the ZR-1’s high-speed capa- 
bility. A low-pressure warning system 
automatically alerts the driver about 
a deflating tire. Sensing devices se- 
cured inside the wheel rims transmit 
a signal to a chassis-mounted receiver 
when any tire's inflation pressure drops 
below the recommended figure. 
High-speed rubber 
To develop world-beating accelera- 
tion, braking, and cornering forces, the 
ZR-1 uses Goodyear's latest low-profile, 
high-performance tires. One novel de- 
sign feature here is a spiral-wound 
tread belt of nylon cord that eliminates 
the discontinuities that can cause bal- 
ance problems in high-speed tires. The 
Gatorback-tread Goodyear Eagle rub- 
ber is certified for reliable operation 
at 193 mph, some 20 mph faster than 
the ZR-1 is currently capable of. To 
enhance the handling balance with 
the powerful LT5 engine, the rear 
tires are substantially larger than the 
[Continued on page 150) 
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hrysler has dazzled 
auto-show goers this 
year with its virile- 
looking Viper R/T 10 
show car—resplend- 
ent in race-me red 
paint and sexy side- 
mounted exhaust 
pipes, and powered by a massive V10 
engine [“Show Stoppers,” April]. If 
Chrysler Motors president Robert Lutz 
has his way, the Viper will soon go from 
concept to reality. But more impor- 
tantly, the Viper’s V10 power plant is 
scheduled to power some Dodge trucks 
in the early 1990s. 

Thus Chrysler is joining the inter- 
national horsepower race in which 
manufacturers are developing jumbo 
engines to be competitive with the 
world’s best. Honda, Alfa Romeo, and 
Renault are all at work on V10 en- 
gines. Others are expected. 

Why a V10? The current Dodge 5.9- 
liter V8 has neither the power nor the 
torque to keep up with Ford's 7.5-liter 
and Chevrolet's 7.4-liter big-block V8s. 
Designing a new V10 that shares manu- 
facturing tools with the 5.9-liter V8 
was the simplest, quickest, and most 
sensible way to fulfill this need, says 
Chris Theodore, director of Jeep and 
Chrysler truck-engine engineering. 

While the V10 shares the V8's 90- 
degree angle between cylinder banks 
and cylinder bore and position, it 
is in every other respect an all-new de- 
sign embodying the latest engineering 
principles. In fact the engine's connect- 
ing rods are the only parts shared by 
tomorrow's V10 and today's V8. Theo- 
dore says rather than build the V10 
as an offshoot of the existing V8, 
Chrysler engineers started from scratch, 
leaving open the possibility of build- 
ing a new V8 by chopping off a pair of 
the V10's cylinders. 

Squeezed into the engine compartment of the sleek Viper R/T 10 show car, With heavy-duty truck service in 
Chrysler's muscular V10 power plant has modified low-profile intake plumbing mind, the workhorse V10's cylinder 
to fit under the roadster's aerodynamic hood. block has deep skirts, provision for 


First shown on the Viper 

concept car and destined to 
power Dodge Ram trucks 
in the '90s, the muscular 
Chrysler V10 could be the 
opening salvo in a new big- 

block horsepower war. 

By DON SHERMAN 
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PHOTO BY DICK KELLEY 


sturdy cross-bolted main-bearing caps, 
and five-bolt-per-cylinder combustion- 
chamber sealing. The block’s sidewalls 
are wavy to contain vibrations and 
minimize radiated noise. With a meaty 
eight liters of piston displacement, it 
is no wonder the V10 has the nickname 
King Kong among engineers. 

The valve train is a conventional 
two-valve-per-cylinder pushrod design 
with hydraulic roller tappets. The 
cast-iron cylinder heads have a new 
high-efficiency combustion chamber, 
and the valve covers are molded of a 
reinforced Du Pont thermoplastic called 
Rynite. 

While the induction system is still 
under development, Chrysler engineers 
are currently working with a cast- 
aluminum tuned intake manifold con- 
sisting of a pair of plenums, 10 20-inch- 
long runners, and a U-shaped cross- 


Designed with the optimum 72-degree 
V-angle and sporting individual ex- 
haust pipes, the Honda 3.5-liter V10 
race engine (above) has been bench- 
tested in excess of 600 hp. The eight- 
liter Chrysler V10 (right) inhales 
through 10 massive aluminum intake 
pipes on top to produce 300 hp and a 
healthy 450 pound-feet of torque. 


over chamber for truck applications. 
The Viper show car requires a low-pro- 
file intake manifold with S-shaped 
crossover to fit under its low hood. 

The V10’s ignition system is a dis- 
tributorless design triggered by a 
notched wheel cast integrally with the 
crankshaft. An advanced computer 
monitors engine sensors and controls 
emissions gear, ignition, and fuel-in- 
jection systems. There is even the pro- 
vision for a block-mounted detonation 
sensor to control knock, but its need 
has yet to be demonstrated, according 
to Theodore. 

Because this new V10 uses a 90-de- 
gree V-angle instead of the theoreti- 
cally correct 72-degree V-angle, it has 
an uneven firing pattern: The interval 
between power pulses alternates be- 
tween 54 and 90 degrees of crank ro- 
tation. Theodore explains that while 


the engine’s primary forces are in bal- 
ance, there is a small secondary lat- 
eral shake that is smaller in magni- 
tude than the typical V6 disturbance. 


e V10 is nothing new to truck 
makers, but many car makers 
are using V10s to power their 

Grand Prix race efforts now that rules 
ban supercharging and limit displace- 
ment to 3.5 liters. Honda's RA 109E 
(photo left) and Alfa Romeo’s 3.5 V10 
engines both use the optimum 72- 
degree V-angle and dual-overhead- 
camshaft valve train. In contrast, Re- 
nault selected a slightly narrower 67- 
degree angle between the cylinder 
banks for its race V10. Like the other 
performance engines, the Renault RS- 
1 uses four valves per cylinder, but 
each valve is closed by a blast of com- 
pressed air rather than a valve spring. 
To be competitive these engines pro- 
duce between 600 and 700 horsepower. 

At the current state of development, 
Chrysler’s eight-liter V10 cranks out 
300 horsepower—more than double 
the 5.9-liter V8's output, and signifi- 
cantly more power than the Ford and 
Chevy big blocks—and 450 pound-feet 
of torque. Weighing approximately 100 
pounds more than the 5.9-liter V8, this 
engine easily fits a Dodge Ram pickup. 
Theodore claims that an aluminum block 
and head V10 powerhouse could eas- 
ily be tuned for much higher power. 
Such an engine would give the Viper 
an appropriately Cobralike bite. DE 
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f RE DIC 1 ING By STUART F. BROW 


EART 


BRISBANE, AUSTRALIA 

s he had promised over an 

echoey overseas phone line 

a few weeks before, Dr. 

Michael T. Gladwin is 

now ready to give me a 

demonstration of the 

startlingly sensitive 

earthquake-prediction device he has 

developed. A stout core sample of 

blackish-colored copper ore sits on a 

laboratory table. Wires trail to an ad- 

jacent paper plotter from a hole bored 
into the cylindrical rock. 

“Touch the rock,” urges Gladwin, an 
associate professor of physics at the 
University of Queensland. As I place 
my finger gently on top of the cylin- 
der, the plotter’s needle twitches to the 
right. The harder I press, the higher 
the spikes become in the emerging 
tracing. “Now just hold the palm of 
your hand near the rock, but don't ac- 
tually touch it,” he instructs. I obey, 
and after a pause of several seconds 
the needle goes so wild that Gladwin 
has to adjust the instrument's scale 
to keep the tracing from running off 
the edge of the paper. After I remove 
my hand, it takes a short time for the 
needle to return to zero as the rock 
cools to room temperature. 

“You have to think of my pet rock 
here as a soft balloon rather than as 
a solid stone. If you squeeze a balloon 
from the top, it shortens," Gladwin ex- 
plains. “The strainmeter located in the 
hole is sensing this. When you press 
on the rock with about fifteen pounds 
of load, the meter shortens by about 
one ten-millionth of an inch. We can 
easily measure down to four ten-bil- 
lionths of an inch, which is about one- 
tenth of an atomic distance. Warm- 
ing the side of the rock with your hand 
bends the whole fourteen-inch-dia- 
meter sample by quite large amounts. 
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A remarkably sensitive strain detector developed in Aus- 
tralia is helping the search for a way to predict earthquakes. 


The heat really stresses the internal 
structure of the rock." 


Strain precedes earthquakes 


Gladwin began developing strain- 
sensing instruments in 1972 when he 
was working in deep underground 
mines. Mining engineers wanted to 
know how much rock needed to be left 
in roof pillars to keep the underground 
caverns from collapsing. Measure- 
ments made with his early strain- 
meters showed that the pillars could 
be safely made much smaller than pre- 
viously believed, increasing the produc- 
tivity of the mines. 

Next Gladwin directed his attention 
toward earthquake prediction, a field 
in which the ability to detect minute 
strains in solid rock is a useful one. 
His sensor, called a borehole tensor 
strainmeter, is one of several types of 
instruments arrayed in the U.S. Geo- 
logical Survey's Parkfield, Calif., ex- 
periment [^Earthquake Prediction," 
Aug. '86], which monitors this seismi- 
cally active area of the infamous San 
Andreas fault. 

The strainmeters are lowered into 
holes drilled about 900 feet into solid 
rock in areas felt to be likely earth- 
quake sites. Grout firmly bonds the 
instruments to the rock walls of the 
boreholes where they are expected to 
perform reliably for 20 years. With its 


| 

three sensing components (see draw- 
ing), the device is able simultaneously 
to measure the orientation and mag- 
nitude of strains running in more than 
one direction. 

By divining the direction of the 
stresses in rock with borehole tensor 
Strainmeters, geophysicists can infer 
the source of the stress and the type of 
fault causing it. They can map likely 
"nucleation zones" around which earth- 
quakes suddenly break loose so that 
public-safety officials can issue appro- 
priate warnings. 

Data coming from the strainmeters 
in California are relayed to Australia 
via phone line and satellite for analy- 
sis in Gladwin’s lab. Some of the data 
have been puzzling. *One newly in- 
stalled instrument was giving out what. 
seemed to be completely crazy read- 
ings," he recalls, *until we figured 
out that the weight of a pickup truck 


parked nearby was disturbing the sen- 
sor hundreds of feet below.” 


Wanted: precursors 


The search for a way to predict earth- 
quakes focuses on identifying precur- 
sors, or changes, in the ground that 
reliably warn of an impending event. 
Because so few earthquakes have oc- 
curred precisely at instrumented loca- 
tions, it's been a slow and frustrating 
quest. Laboratory studies show that 


before rock actually ruptures—pre- 
cipitating an earthquake—its rate of 
internal strain increases. The material 
starts to fail before it actually breaks. 
This prelude to outright fracture is 
called “tertiary creep.” 

“If we can sense tertiary creep, we 
may have a one- or two-week warning 
before the main event begins,” Gladwin 
says. “We don't yet know that earth- 
quakes are predictable by these physi- 
cal means, but the lab work suggests 
that they should be. If we can place a 
sensor near enough to the tertiary 
creep, I think that we would have a 
high expectation of seeing it. There- 
fore we would have a predictor. On the 
other hand, if the creep occurs only in 
a small zone five miles below the sur- 
face, we'll never see it. That's a possi- 
bility too.” 


"mi 


STRAINMETER CHART 


CAPACITANCE BRIDGE 
a 


BOREHOLE 
TENSOR 
STRAINMETER 


Dr. Michael T. Gladwin with a labor- 
atory version of his strainmeter placed 
in a hole bored through a core sample 
of copper ore weighing about 600 
pounds. The plotting instrument records 
strain in the rock caused by events as 
subtle as the touch of a human finger, 
the warming effect of the sun stream- 
ing through the window, or even the 
air-pressure disturbance created by 

a door opening. 


The strainmeter chart (bottom left) 
Shows an earthquake measuring 5.9 
on the Richter scale that occurred on 
July 8, 1986, in North Palm Springs, 
Calif., about 45 miles away from the 
instrument. It shows the gradual in- 
crease in shear strain (downward 
equals more strain in this graph) lead- 
ing up to the event itself, when the 
level suddenly intensifies dramatically. 
In subsequent days the strain level 
gradually declines as the stresses from 
the earthquake subside. The smaller 
strain fluctuations occurring at the 
rate of two cycles per day are caused 
by the “solid Earth tide,” the daily 
flexing of Earth's rock mass in re- 
sponse to the sun and moon's gravi- 
tational pull. 

The borehole tensor strainmeter 
(left) is built around a simple yet 
extremely sensitive mechanism: a 
moving-plate capacitance bridge. 
When the metal tube housing the ca- 
pacitors is squeezed by strain in the 
surrounding rock, it deforms, causing 
minute changes in the gaps between 
the fixed metal plates (green) and the 
movable plates (purple). These move- 
ments cause discernible changes in 
the electrical capacitance across the 
plates. The unchanging capacitance 
across the green fixed plates provides 
a reference for comparison. A com- 
plete sensor package includes three ca- 
pacitance bridges, which are angled to 
sense strain from three different direc- 
tions (see arrows). 
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ANNAPOLIS, MARYLAND 

t the US. Naval Academy’s test tank, Mid- 

shipman 1st Class Rick Miller lies flat on his 

stomach underwater, furiously pedaling the 

drive train of a disassembled Raleigh 10-speed 

bike. A researcher beside me studies flickering 

red numbers—drive-train rpm—on a hand- 

held meter. Miller noisily gulps air from a breathing tank, 

his wet suit shielding him from the 50-degree water. An 

underwater TV camera reveals his strategy on a color 

monitor: He shifts to various positions on the test rig, strug- 

gling to discover which one will eventually deliver 

maximum power to the counterrotating propellers of a sub- 

mersible called SQUID (for Submerged Quick Interven- 
tion Device). 

Here are some related activities that took place recently: 

* Ted Haselton 
smoothes out a dimple 
in the computer-de- 
signed, epoxy-covered 
hull of Nicole's Nickel, 
asubmersible turning 
elegantly on an im- 
provised rotisserie in 
Cookeville, Tenn. 

* Will Forman stud- 
ies the pros and cons 
of an array of seal 
skins, slimes, and waxes that may or may not be applied to 
the aft portion of his killer-whale-look-alike, Da Vinci, 
somewhere in San Diego. 

* Gordon Isomura, also in San Diego, tests and explains 
the reason he chose a fish-tailed propulsive mechanism over 
the ever-popular propeller for the Human-Powered Sub Gos- 
samer Albacore: “We wanted to do something radically 
different." 

The reason for these activities: a competition slated for 
June 23 to 25 called The First Annual International Sub- 
marine Races. The race—powered by humans—is a curi- 
ous blend of basic mechanical engineering, old-fashioned 
ingenuity, physical endurance, and advanced technology. 
Several hundred people who plan to power the submarines— 
athletes, Ironmen and Triathlete 
competitors, U.S. Navy Seal teams, 
along with the technologists—are 
working to put themselves and their 
subs in shape. The challenge is to 
build and race in head-to-head com- 
petition a two-person wet (flooded) 
submarine over a 5,396-foot course, 
15-to-21-feet deep, off West Palm 
Beach, Fla. 

Complex rules stress safety above 
everything: from spare regulators 
and air bottles to dead-men-switch- 
released safety beacons; from towed 
surface buoys to flashing strobes; 
from positive-buoyancy craft to eas- 
ily deployed escape hatches. 

Within this framework are vari- 
ations in design challenges and un- 
knowns that include hull shape, 
drag reduction, turbulence control, 
human-power-source position and horsepower output, drive- 
chain efficiency, propeller size and configuration, and con- 
trol surfaces steering. More than 500 initial inquiries have 
been winnowed down, at this writing, to 20 vehicles of amaz- 
ing variety. 

The 10-to-17-foot-long subs sport a wide range of sizes 
and shapes, from sphere to torpedo, and use techniques 


By PETER BRITTON 
Drawings by Barry Ross 


DRAWING. 
BY NAUTILUS MEMORIAL 
SUBMARINE MUSEUM. 
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Human-powered Turtle sub was used in the 
Revolutionary War against the British. 


A collection of human-powered submarines 
featuring advanced propellers and drag- 
reduction technology competes in Florida this 
month. Spinoffs from the first international 
sub race may benefit recreational, commer- 
cial, and military vehicles. 


SCLE 
SUBS 


and materials that range from boundary-layer suction lou- 
vers to “riblet” film; from 12-bladed variable-pitch propel- 
lers to “fish” tails; from computer-generated laminar-flow 
designs to human-endurance studies. 

The organizers of the race are the H. A. Perry Founda- 
tion and Florida Atlantic University’s Ocean Engineering 
Department. The Perry Foundation 
offers a $5,000 top prize. In addi- 
tion to speed, entries will also be 
judged for innovation, overall per- 
formance, and cost effectiveness. 

Human-powered subs have a long 
history in the United States, start- 
ing with the Revolutionary War. In 
1775 David Bushnell built a turtle- 
shaped sub with six-inch-thick oak 
bound by iron bands and coated 
with tar. Bushnell’s Turtle had 700 
pounds of lead ballast in its bottom, 
a hand-cranked 12-inch screw for 
propulsion (see drawing), and 30 
minutes worth of ambient air or a 
snorkel for breathing. His goal: em- 
ploy this new secret weapon to sink 
British ships in New York harbor. 


An early mission 


US. Army sergeant Ezra Lee found himself maneuver- 
ing the Turtle underwater toward the man-of-war H.M.S. 
Eagle one September night. Misfortune prevailed. Strong 
tides pushed him far past his target. Lee churned his 
low-power propeller for hours until he could submerge 
under the Eagle’s stern. Things got worse. Lee couldn't 

Continued 


Six of the 20 entries in the human- 
powered submarine race this month 
include the U.S. Naval Academy’s 
SQUID, ll an epoxy, fiberglass, and 
Airex foam design. Earlier this year 
it won the American Society of Me- 
chanical Engineers ocean-division de- 
sign competition. The 60-inch trans- 
parent plastic sphere from Innerspace 
Corp. @ has a large front surface and 
uses only arm power, limiting its speed 
to about two knots. The Gossamer 
Albacore El features an unusual fish-tail 
propulsion system. A team from the 
Lockheed Advanced Marine Systems 
division created a pistonlike mecha- 
nism to power the cable-and-pulley 
actuated three-piece fin. A large 
variable-pitch propeller and killer- 
whale shape highlights the 13-foot- 
long Da Vinci B from San Diego’s Will 
Forman. Both arms and legs will be 
used in an attempt to reach five knots -: 
(nearly six mph). Another entry, Imag- ^ 
ineering's Nicole's Nickel Bl may reach 
the same speed with a variable-pitch 
propeller and a coating over half its 
body of drag-reducing riblet film, 
which has tiny grooves along its sur- 
face. The entry from MIT B is based 
on declassified Navy studies. A new 
twist to reduce turbulence is a nar- 
row slot around the circumference of 
MIT's sub that draws off a layer of 
nearly turbulent water with a pedal- 
powered pump (see detail). 


— » 
NEAR-TURBULENT BOUNDARY LAYÉR 


SUCTION SLOT NEW LAMINAR-FLOW BOUNDARY LAYER 
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penetrate the Eagle's hull with a 66 
screw mechanism atop the Turtle to 
attach an explosive charge. His at- 
tempt to shift to a different position 
also failed. With dawn approaching, 
Lee had to begin the four-mile trip 
back. Before his rescue by American 
forces, the sergeant frightened off 
a British barge by releasing and de- 
tonating his 150-pound gunpowder 


have the peddler similarly inclined but 
facing aft. The person powering Lock- 
heed Advanced Marine System’s Gos- 
samer Albacore will lie face down and 
pedal a cable-and-pulley system. At 
Imagineering in Cookeville, Tenn., Ted 
Haselton is considering three types of 
mechanisms for the person delivering 
power and facing aft: Two use bicycle- 
like pedal motions from both hands and 


obody 


charge. 

Other conflicts have stimulated de- 
velopment of human-powered subs. 
Bushnell made a second model for the 


knows what the 


feet. The third converts linear hand 
and feet strokes into a rotary motion 
for shaft input. “I expect there will be 
very small differences among the three, 


War of 1812. During the Civil War the 
Confederates built several subs up to 
40 feet long powered by hand-cranked 
propellers and up to eight men. But in 


optimum-type hull 


and the bicycle motions will prevail,” 
says Haselton. 

“In addition,” Haselton says, “using 
a dynamometer, we're looking closely 


the late 19th century and early 1900s, 
steam, diesel, and gasoline engines or 
battery-driven electric motors began 
taking over. Today, after decades of 


will be the first 


at mechanisms to minimize power lost 
within the hull to drag on arms and 
legs moving in water. One approach is 
to use an over-running clutch with a 


refinements, a wide range of small sub- 
mersibles are available for military, 
commercial and recreational use. 


Muscle output 


Surprisingly, despite all these refinements as well as de- 
cades of human underwater work, one of the real unknowns 
in the Florida competition is the human capacity to gener- 
ate horsepower underwater for a sustained period (about 
20 minutes). How much can be sustained and for how long? 
What is the best use of feet and/or hands? What is the best 
position while powering a submersible? Miller, the student 
prime mover of the Naval Academy's SQUID project, mea- 
sured the number of strokes he could maintain over a sus- 
tained period and the best position on his underwater 
test bed. Both of these and the human power source's horse- 
power rating are important in designing both a vehicle and 
its propeller. 

The Naval Academy obtained the results of earlier Navy 
experiments that used divers and bicycle ergometers. Those 
tests showed a human could generate about 0.4 horsepower. 
Similar work is being done by Dr. Claes Lundgren at the 
Center for Research in Special Environments at the State 
University of New York at Buffalo. The center studies un- 
derwater exercise and work to simulated depths of 190 feet, 
factoring in breathing resistance, air mixtures, heart rates, 
and composition of expired air. Lundgren finds that 0.3 hp 
over five minutes is the *maximal performance" of man 
underwater. 

"The bottom line is you've got to get the horsepower in 
the water," says Naval Academy team advisor Dr. Lew 
Nuckols. “In addition to the output of the human power 
source being up for grabs, the mechanical efficiency of the 
drive train is a major unknown." The Naval Academy con- 
sidered using both a bike-type circular drive and a linear 
push-pull mechanism. 

“Because of time, we've gone to a bicycle type," Nuckols 
says. "What we expect is rpm rates of about forty from the 
[human] power source and a three-to-one gearing up to 120 
revolutions per minute on the propeller." 

Getting maximum power from the athlete's feet or hands 
to a propeller or other propulsion mechanism is being ap- 
proached in many ways. Innerspace's spherical Knuckle Ball, 
for example, has one person in the craft turn a hand crank 
to spin a propeller—not unlike Bushnell's lBth-century Tur- 
tle. In the Massachusetts Institute of Technology sub, ten- 
tatively dubbed MitWit, the person delivering power will 
lie on his back facing forward. Will Forman's Da Vinci will 
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time around” 


linear-stroking device to eliminate re- 
turn friction for the stroker.” 


Propellers and tuna tails 


Translating all this pedaling, pumping, arm motion, and 
body positioning into forward movement requires a vari- 
ety of ingenious mechanisms. But designers quickly dis- 
covered that standard engineering techniques didn't always 
work. Studies exist, for example, that match engine horse- 
power to propeller types. “At first we thought we'd use 
standard propeller-design curves," says Nuckols. "But four- 
tenths horsepower was way off the curve and couldn't be 
extrapolated.” A solution being considered although still 
not finalized when I visited: a counterrotating prop—twin 
propellers, back-to-back, spinning in opposite directions to 
provide extra thrust as well as stability for the submersible. 

The most audacious vehicle and propeller combination 
is the 60-inch-diameter transparent acrylic sphere, Knuckle 
Ball, created by Calvin Gongwer of Innerspace Corp. in 
Covina, Calif. According to Gongwer, his inherently un- 
stable sphere gains stability as the “actuator disc" (propel- 
ler) of proper size and type "streamlines or closes the flow 
of water around a bluff afterbody.” 

In Gongwer's design, patented by him and Bendix Corp., 
the propeller acts as a pump to maintain a smooth flow of 
water around the sphere. The forward half of the vehicle 
should keep smooth, turbulence-free layers of water mov- 
ing over the sphere. If turbulence separates these layers, 
the propeller will reestablish the flow pattern, according 
to Gongwer. Actuator discs are about half the diameter of 
a vehicle. The eight disc blades are foil shaped and use the 
same principle as an airplane wing. In addition the propel- 
ler serves as a steering mechanism. The pilot tilts the prop 
or gains additional control by moving a vertical-weighted 
rod linked to the prop shaft. 

Only slightly less startling is the plywood sub from 
Haselton's Imagineering, created in collaboration with the 
Naval Underwater Systems Center in Newport, R.I. This 
vehicle also lacks control surfaces and has one elegant 
30-inch prop with 12 variable-pitch blades for propulsion 
and steering. A swash-plate mechanism enables each blade 
to be controlled in pitch. An earlier Haselton submersible 
design uses a microcomputer to regulate the blade pitch 
["Submersible Acrobat," April]. But because contest rules 
forbid electronic controls, the pilot will have to manually 
adjust the blades. A common pitch setting for all the blades 
optimizes the prop for the speed, while changing the pitch 
of only some blades generates cross (non-axial) forces for 


pitch and yaw control as the submersible advances along. 

Forman's Da Vinci keeps the propeller mechanism sim- 
ple. The hand-and-foot push-pedal activity in this craft is 
linked to a belted transmission system without any gears. 
“Like a steam engine,” he explains, “we change from recipro- 
cating to circular motion and convert that ninety degrees 
to the propeller. In this low-horsepower mode I believe we 
can get away with the friction between surfaces and belts." 

The Da Vinci pilot can change the pitch of the shrouded 
two-blade prop, which rotates at 60 to 90 rpm. “It’s like 
shifting gears on a car," says Forman. "The pilot adjusts 
the prop for the speed he's going. The whole game is 
efficiency, and to get the maximum efficiency you have to 
adjust your pitch and rpm to your velocity." 

In contrast, the creators of the Gossamer Albacore wanted 
something different: a tuna-tailed submarine. These de- 
signers are in a Lockheed division that supports the U.S. 
Navy's Deep Submergence Rescue Vehicles. Somehow, ac- 
cording to Gordon Isomura, manager of Lockheed's engi- 
neering program, the tuna got canned, and the result is a 
vertical propulsion fin closer to a whale's or a shark's. 

Designer Joe Skidmore describes his “solid-coil balanced- 
tail cable drive" that produces the horizontal swishing of 
one large and two small fins: "The pedals with toe cups," 
he explains, “are fourteen inches apart and have an eleven- 
and-a-half-inch back-and-forth 
swing. Connecting one-eighth-inch 
Steel wires drive two sets of three 
pulleys sandwiched together. The 
tails are connected by torsion 
springs to the rigid bar running aft 
from the body. 

"The wires are crossed between 
sets to give opposite direction to 
the tails: the big one goes one way, 
the small ones the other to form a 
thirty-five-degree angle between 
them. We find that this is needed to 
stabilize the craft" The team ex- 
pects it will move at two to three 
knots—exciting, although other 
teams are predicting speeds up to 
five knots. 

MIT provides yet another star- 
tling propeller design. Cliff Goudey, 
a graduate naval architect, reports 
finding efficiencies of 93 percent 
with large-diameter (up to 42 
inches), slender-shaped, and slow- 
turning (90-rpm) props. The rear 
two to three feet of MIT's sub will 
be articulated, or movable, to accom- 
modate the course's sharp turns. 
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The phrase laminar flow has been a buzzword in subma- 
rine design for nearly two decades. Most of the sub's shape 
and materials are dictated by a desire for laminar flow. 
What is it? Says Ted Haselton, inventor of Nicole's Nickel 
and former submarine skipper: “A body moving through 
air or water creates friction between itself and the me- 
dium, pulling a layer along with it. Like an onion skin, 
there are other layers farther away from the body, moving 
progressively slower. The more laminar, or smoother, the 
flow of these layers as they change velocity, the less turbu- 
lence there is and the lower the drag." 

It’s easy to mess up this flow. "Anything—a grain of sand, 
a tiny nick, a crack, a poor design—can cause eddies and 
curlicues and ‘trip’ the flow,” Haselton says. "The trick is 
to have a smooth shape so that the velocity of the water ig 
continuously increasing as it passes over the body" The 
Imagineering-Navy design lets laminar flow exist for 60 
percent of the body, producing a total drag of 12 pounds at 
five knots. Then, as the flow begins to deteriorate, a new 
type of film coating will be used to minimize turbulence 
and drag in the aft region. 

This plastic riblet film, made by 3M Co., has tiny paral- 
lel grooves along its surface that smooth out turbulence. 
NASA developed riblet technology originally to alter the 
metal surface of aircraft and reduce fuel consumption 
(“Engineering Tomorrow's Airlin- 
ers,” April '87]. 3M's stick-on riblet 
coating made news when it appar- 
ently gave an edge to Dennis Con- 
ner's Stars and Stripes America's 
Cup entry [“What’s News,” April 
'87; "Techno-yachts," Feb. '87]. 
Haselton plans to apply riblet film 
over the aft 40 percent of his vehicle. 

Using Naval Underwater Sys- 
tems Center calculations and other 
studies, plus the facilities at Ten- 
nessee Technological University, 
Haselton has built a uniquely 
shaped body formed by rings cut 
from *4-inch marine plywood and 
assembled with carpenter's glue, 
epoxy, and enamel paint on a rotis- 
serielike jig to keep them aligned. 
The design flares sharply from the 
nose in a shape designed by com- 
puter for the needed size and speed. 

Other techniques are planned to 
minimize the turbulence and drag 

[Continued on page 155] 


Chief engineer Calvin Gongwer 
of Innerspace (top right) will 
steer the Knuckle Ball 
by tilting the prop. 
Anthony Carone will 
crank the propeller by 
hand. The sleek, ribbed alu- 
minum-hull sub designed and 
built by University of California at 
Santa Barbara students (left) boasts 
a low 0.1 drag coefficient. Predicted 
speed: about three knots. 
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You hear a sound coming from behind you. But how do 
you know that? Engineers at Hughes Aircraft discovered 
that one way your ears and brain determine direction is 
by slight shifts in audio frequency. Now they’re using 
that knowledge to create sound that seems to come from 
everywhere in the room using only two speakers. First 


use: super stereo for a TV. 


Spaced-out stereo 


By LEN FELDMAN 
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t began two years ago when I re- 
ceived a phone call from Arnold 
Klayman, an engineer for Hughes 
Aircraft Co. in Rancho Santa Mar- 
garita, Calif. He invited me to lis- 
ten to a newly developed car audio 
system. Strange, I had always 
thought of the General Motors sub- 
sidiary as being involved strictly 
in military electronics. Curiosity 
prompted me to accept the invitation. 
Days later, at the Southern Califor- 
nia offices, I was led into a listening 
room, which was about the size of an 
ordinary living room, and handed a 
push button. A technician standing 
behind me started playing music 
through two tiny loudspeakers that 
were virtually next to each other on 
the floor. My first reaction: There was 
no stereo effect, so I asked Klayman to 
move the speakers farther apart. 
Klayman just ignored me. “Push 
the button,” he said without hesita- 
tion. I did. Instantly, the music spread 
into two distinct channels. I also heard 
sounds coming from the extreme sides 
of the room, from above me, and even 
from behind. I instinctively began gaz- 
ing over my shoulder for hidden speak- 
ers. “You won't find any,” said Klay- 
man, understanding my confused look. 
“All of the sounds you hear are com- 
ing from only those two small speakers 
in front of you.” Then, pointing to a 
nearby box that contained a few un- 
marked controls, he added: “You 


are listening to my invention.” 

The controls on the box let me vary 
the spread of sound. Yet, surprisingly, 
up-front soloists and vocalists always 
remained centered as they should, 
while the rest of the orchestra seemed 
to move across the room. 

*Now come with me," said Klayman, 
leading me out of the room and into 
the parking lot. An arrangement sim- 
ilar to the one I had just encountered 
had been installed in a new Buick. I 
sat behind the wheel, inserted a cas- 
sette, and experienced the same amaz- 
ing sense of increased space I had felt 
before. When I turned off the system, 
the sound seemed to collapse around 
me and get thin. "That's the kind of 
Stereo you've been listening to in your 
car all these years," Klayman said. 
"Its pretty hard to go back to that 
after you've heard what our system 
can do, isn't it?" 

It was. But it was harder still to 
leave Hughes without an explanation 
of how the Sound Retrieval System— 
or SRS— performed its magic. It would 
be a year later until I returned to 
learn of its secret (it tricks your brain 
into thinking the sound comes from 
different parts of the room) and come 
home with a prototype to try in my lab. 


en I returned to Hughes Air- 
craft, it was to hear the final, 


refined version of SRS. It was 
even better this time. All of the cir- 


DRAWING BY MITCHELL J. ALBALA 


cuitry is now contained in a neat box 
about the size of an audio preampli- 
fier. Among the controls on the front 
panel is one labeled “space,” used to 
adjust the width of the stereo image, 
and one labeled “center,” to bring cen- 
ter vocalists or soloists close to the 
listener. (There are other controls too, 
such as a switch to turn on a cleverly 
designed stereo synthesizer to enhance 
monophonic programs.) 

This time Klayman is more willing 
to discuss how SRS works (he now has 
a patent). Much of SRS takes advan- 
tage of how the ears and human brain 
work together to interpret informa- 
tion. “It’s called psychoacoustics,” says 
Klayman. “Humans perceive the di- 
rection from which sounds come by dif- 
ferent means.” 

To determine the direction of low fre- 
quencies (between 20 and 200 hertz), 
your ears detect the relative phase of 
the sounds. For mid-range frequencies 
(300 to 4,000 hertz), you detect the 
relative intensity. Sounds coming 
from the side are louder to the near- 
est ear, softer to the ear on the other 
side of your head. For higher frequen- 
cy sounds, you judge direction by the 
relative time of arrival: Those sounds 
reach the closer ear sooner than they 
reach the ear that is farther from the 
source. 

However, there is a fourth factor 
that governs the way in which you 
judge the direction. And it is this fac- 
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tor, until now, that has been ignored 
in the stereo reproducing systems. 
Your hearing system’s frequency 
response varies depending upon the 
angle from which the sounds reach 
your ears. The outer ear, the pinna, 
has an effect upon the spectrum of 
sound reaching the eardrum, while the 
concha, the section of the ear leading 
to the ear canal, has an effect on the 
frequency at which the ear canal is 
resonant. Together these two parts of 
the ear control the spectral shape (fre- 
quency response) of the sounds reach- 
ing the eardrum. The system operates 
as a type of multiple filter, emphasiz- 
ing some frequencies, attenuating 
others, and letting some get through 
without any change at all. The re- 
sponse changes with both azimuth and 
elevation, and together with your bin- 
aural (two-ear) capabilities, you deter- 
mine whether a sound is coming from 
up, down, left, right, ahead, or behind. 
“Microphones used for making audio 
recordings don’t behave like human 
ears,” explains Klayman. “Omnidirec- 
tional microphones have a flat fre- 
quency response for sounds coming 
from all directions. Cardioid, or direc- 
tional, microphones, have a flat re- 
sponse for sounds coming from the 
sides and front, but are dead to rear 

sounds.” 
During playback, if sounds that orig- 
inally came from one side or the other 
Continued 


One way is by slight shifts in fre- 
quency, and the curves show what 
shifts represent front, back, and 
side signals to your brain. The SRS 
system spreads sound throughout 
a room by restoring these spatial 
cues from conventional stereo. To 
do it, SRS first combines the left 
and right channel signals (L and 
R) to create a sum signal L+R. It 
then subtracts one from the other 
to create difference signals L-R 
and R-L. 

The revised L+R and L-R sig- 
nals are put back together in the 
familiar fashion used in FM stereo: 
L+R added to L-R yields a new 
“L” signal (actually 2L, but the “2” 
represents amplitude and can be 
ignored), and the new R-L signal 
is added to the new L+R signal to 
form a new “R” signal. 

The “difference” signals are then 
dynamically increased in amplitude 
to increase the apparent image 
width. However, because the ear 
is particularly sensitive to mid- 
range frequencies, selective empha- 
Sis is necessary to produce a real- 
istically wider stereo image with- 
out introducing image shifts. 
Ambience and spatial characteris- 
tics are derived from the processed 
difference signals. Dialog, vocalist, 
and soloist—sounds that remain 
centered in the front—are derived 
from the processed sum signal. 
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are reproduced by speakers located up 
front, those sounds are heard with in- 
correct spectral response because they 
are no longer coming from the sides. 
The result is a spatial distortion of the 
sound field. “We are prevented from 
hearing the proper spatial cues of 
what was originally performed,” adds 
Klayman. “The SRS technique helps 
to correct the problem by processing 
the stereo information so that spatial 
cues are restored.” 

In a stereo signal, ambient, reflected, 
and side signals produce a complex 
sound field that is present primarily 
in the difference between the left (L) 
and right (R) channel signals (L-R 
and R- L). A typical stereo system ba- 
sically ignores this "difference" signal, 
but the SRS system draws your brain's 
attention to it by boosting the signal's 
frequency range and amplitude—as if 
it were done naturally by the filtering 
of the ear—but it does so selectively, 
to prevent annoying image shifts. 

This selective boost of certain fre- 
quencies in the difference signal ac- 
complishes several things. For the 
quieter signal components, it further 
enhances the stereo image by restor- 
ing the ambience of the live perfor- 
mance that is ordinarily masked by 
the louder, direct sounds. Also, it pro- 
duces a wider listening area. I could 
walk around the room and still sense 
the direction of the instruments and 
soloists in an orchestral work: There 
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was no need to sit in one spot for the 
best stereo separation. 


t home, I connected an SRS pro- 

totype to my stereo system and 

Ithe test equipment in my lab. In 
my bench tests I could plot the fre- 
quency response of the intermediate 
processed L+R,R—L,andL—Rsignals. 
But they are produced with fixed am- 
plitude signals provided by my test 
equipment, and they do not show the 
dynamic action that occurs with con- 
stantly varying musical signals. Still, 
it’s clear that the system does alter 
or equalize the response of the derived 
signals. 

My listening tests were more strik- 
ing. Because SRS works with any ste- 
reo source (there is no encoding as 
with surround sound), I was delighted 
to hear my old records, tapes, and CDs 
come alive in ways I never had before. 
And I discovered that once a piece 
of music passes through the SRS box 
and is “converted,” you can record the 
new signal and play the tape even in 
your car with the same results. 

At present, SRS is intended to be 
incorporated in a new line of Sony 
stereo TVs—a good idea because of 
the confined space of their internal 
speakers. Hughes has not decided if 
it will offer SRS as an add-on device 
for audio-video systems, but if it does, 
according to Klayman, the clever box 
will likely cost about $600. us 


i 


The author with 
Hughes' prototype 
Sound Retrieval Sys- 
tem. The present cir- 
cuitry is intended for 
stereo TVs. Future 
models, like the one 

at left, could be part of 
home and auto audio- 
video systems. 
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could walk 


around the room 


and still sense 
the direction of 


the instruments 


and soloists” 
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with straight, curved, and long-no . Gripping 
the components of our sculpture ar: seven-inch 
rved-jaw Vi 


rip bar clamp el pads, available 
th a 10- or 18-inch opening; B Bessey four-inch 


ch sizes; Bl Vise-Grip adjustable chain c 
Il lock around any shape and, with exte 

chains, nearly any size); B Vise-Grip sheet-metal 
tool (it bends, forms, crimps—even stretches uphol- 
); B Shopcraft swiveling bench clamp bolts 
flying-buttress clamp pins your work to the 
urface; Bl Vise-Grip pinch-off tool has smooth 

jaws, like a shark without its dentures, and 
crimp copper tubing to stop fluid flow; El Meyerplier 
is a locking pliers with a welded-on clamp. 
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ver the door of the im- 

plement store in 

De Witt, Neb. (popu- 

lation 620), you still 

can read the faded 

lettering: Petersen 

Manufacturing—Home of the Vise- 

Grip Wrench. It was here on tree-lined 

Main Street, that William Petersen, 

a Danish-emigrant blacksmith, tin- 

kered with the idea of a wrench that 
would function as a portable vise. 

He started with sketches, worked 

up to wood models, and finally hand- 

forged some steel prototypes as the 

idea evolved. Petersen traveled to 

Washington, D.C., to obtain his first 

patent in 1921. From that small start, 


VI 


Vise-Grip locking pliers went on to 
spawn a new—and still growing— 
family of hand tools. 

Locking pliers are the tool of choice 
for many jobs, be it breaking lobster 
claws or clamping down on a hex 
nut that won't budge. The size of the 
jaw opening can be adjusted, and the 
sharp-edged heat-treated teeth will 
lock on with the tenacity of an angry 
pit bull, yet do so with relatively 
little effort because of the leverage ex- 
erted by the ingenious locking mech- 
anism (see drawing). 

Indeed, the pliers’ sharp teeth and 
the strength of their grip have made 
some enemies for the tools: They 
can damage fine fasteners, as many a 


SE 


SQUAD 


By PHIL McCAFFERTY 
Photos by John B. Carnett 


When you need gripping power and a third hand, locking 
pliers can save you a lot of jury-rigging. Now that ingenious 
locking mechanism is finding its way into a whole platoon 
of no-hands tools, including many you may not know about. 


craftsman will be able to attest. 

But where brute gripping power is 
appropriate and hands-off operation 
a plus or a must, locking pliers are 
unbeatable. Over the years Petersen 
Manufacturing (recently renamed 
American Tool Companies) has devel- 
oped more than a dozen distinct vari- 
ations of “the plier with the bolt in 
its right leg,” as the Vise-Grip radio 
commercials used to say. 

So have a slew of imitators (often 
in violation of Petersen's trademark 
and patents). Today, with the basic 
patents expired, companies all over 
the world are making hand tools that 
embody the locking-pliers principle. 
Other firms buy genuine Vise-Grip 
pliers and weld on parts to create 
special-purpose tools. The variety 
available is enormous. 

Those that bear the Vise-Grip logo 
still originate in De Witt, formed in a 
state-of-the-art factory that is just up 
Main Street from Bill Petersen's old 
blacksmith shop. The company remains 
a family business: Allen Petersen, a 
grandson of the founder, is president. 
William's two living sons, Ralph (age 
80) and Richard (75) still visit the plant 
most days. Both are stout, robust men 
who shake your hand with a paw made 
strong by the blacksmithing they did 
as young men. 


Evolution of a classic 


“Dad’s original 1921 patent was for 
this tool," the elder statesman of the 
clan informed me as he handed over 
an odd-looking forged-steel wrench. It 
had the characteristic Vise-Grip adjust- 
ing bolt, but the lever that lets you in- 
stantly lock it to a preset jaw opening 
was missing. Before I could ask about. 
that, he laid out another pair of forged- 
steel Vise-Grip pliers— with the lever. 
"Dad's second patent, in 1924, covered 
the locking lever," he explained. 

Inventing and patenting a new tool 
was one thing, Bill Petersen found, but. 
getting people to buy it proved quite 
another. *Now I suppose everyone over 
eight years of age knows what a Vise- 
Grip is,” Ralph said with a.chuckle. 
"But back then we had no idea how to 
market the things. Dad figured we had 
to demonstrate what they could do. 

"So we started loading the trunk of 

Continued 


Double-grippers: Pipe clamps 
(Vise-Grip at top and Bessey at 
right) have deep throats with 
plenty of working space between 
sets of fangs. Vise-Grip holds pipe 
from 0 to 3^ inches in diameter; 
the Bessey opens to 4' inches. 
Bessey welding clamp (bottom) 
has dual clamping surfaces to 
hold two pieces of metal together 
for welding or riveting. 
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Changeable jaws? It’s one route to an economical collection 
of locking pliers. This set, made in Taiwan and imported 
by Menard, has pliers with keyed faces that slip into 
keyways in the jaws. Included are (from left): curved, 
straight, extra-long-nose, sheet-metal, and long-nose jaws. 


his 1928 Pontiac with pliers and trav- 
eling around the countryside, showing 
them to farmers and demonstrating 
them at county fairs. A pair of ten- 
inch Vise-Grip pliers went for $1.95 
in the thirties. That was a lot of mon- 
ey when farmers were selling two- 
hundred-pound hogs for $2.50 each.” 

Ralph Petersen went off to another 
room and came back with a pair of dull 
gray-black Vise-Grip pliers and placed 
them in my hand. “Bet you can’t guess 
what they’re plated with,” he chal- 
lenged. I didn’t have a clue. 

“When World War II came along, 
nickel, which we'd started using as a 
rustproof coating, became a strategic 
material. We tried various alternatives 
and in 1942 manufactured some of 
these: They’re silver-plated.” 

“With the Vise-Grip wrench, Dad hit 
on sort of a universal tool,” Richard 
Petersen summed up. “It was a power- 
ful pair of pliers, an adjustable wrench, 
and a clamp. We made it more useful 
over the years by adding the quick- 
release lever, different shaped jaws, and 
a wire cutter. And we added the locking- 
type clamping tools to the line.” 


Do-all grippers 


Users constantly find creative appli- 
cations for locking pliers. I’ve used 
them as a temporary faucet handle and 
as emergency hose clamps. I’ve even 
clamped a pair to the rabbit ears of a 
motel TV to get better reception. 

Motorcyclists use them as emergen- 
cy foot pegs and kick-start levers. 
The pliers also serve as temporary 
clamps to hold together things as di- 
verse as snowmobile clutch cables and 
dog chains. 

My favorites? I couldn't wait to buy 
the tiny four-inch pliers when they 
came out. The bar and C-clamps, par- 
ticularly with the swivel pads, are won- 
derful for woodworking. The Shopcraft 
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drill-press-table clamp is a particularly 
handy tool, as is the sheet-metal clamp. 

Many locking tools available today 
are imported. The quality of some, such 
as the German-made Bessey, is out- 
standing. Others are good. But a few 
Tve tried don't stand up well, so give 
them a good look before you buy. 

On the other hand, a third of Amer- 
ican Tool's Vise-Grip production is ex- 
ported. On a recent trip to the Far East, 
Allen Petersen was inadvertently com- 
plimented on the quality of his com- 
pany's products. 

“I was in Taiwan," the ramrod- 
straight, no-nonsense younger Peter- 
sen relates. "I had a little time to kill 
and went out poking around the hard- 
ware stores of Taipei. I noticed that 
many had Vise-Grip pliers prominently 
displayed. So I asked the old fellow run- 


STATIONARY JAW = PIVOT 1 
— 


MOVABLE JAW PIVOT2 


Pivot 3 


The heart of locking pliers is the toggle 
joint formed by a long lever (A) and a 
Short member (B). When the toggle 
joint is unlocked, the spring pulls open 
the movable (lower) jaw, which pivots 
at point 1. As you start to close the 
pliers, the angle between lever A and 
member B increases and so does your 
mechanical advantage. Soon pivots 2 
and 3, and the point where member 
B wedges against the adjusting bolt, 
are in a straight line—theoretically a 
stable position. But to maintain the 
stability, pivot 3 moves slightly above 
that straight line, which locks the - 
toggle joint like a finger bent back- 
ward. In locked position, the bulge 


These special-purpose automotive tools started life as 
standard Vise-Grip pliers. The Eastwood Co. buys the 
pliers and welds machined pads onto the regular jaws to 
form a sheet-metal flanging tool (bottom), a brake-tube 
bender (right), and a sheet-metal rivet dimpling punch (left). 


ning one store how the American tools 
could compete with similar tools made 
in his own country. 

“His response was, ‘Only in Amer- 
ica can people afford to buy a tool that. 
does not work? ” us 


MANUFACTURERS, DISTRIBUTORS, AND IMPORTERS 
All Trade, 2140 Davie Ave., Commerce CA 90040; American 
Too! Companies, (Vise-Grip), Box 337, De Witt NE 68341; 
Buffalo, 1111 N. Broadway, St. Louis MO 63102; 
‘The Eastwood Co., Box 296, Malvern PA 19355; Facom Tools 
Ltd. (Lockgrip 500), Bridge Rd., Chertsey, Surrey KT16 8LJ, 
England; Harbor Freight Salvage Co., 3491 Mission Oaks 
Bivd., Camarillo CA 93011-6010; Klein Tools, 7200 Mc- 
Cormick Blvd., Chicago IL 60645; Menard, 4777 Menard 
Dr., Eau Claire WI 54703; Meyer Machine Co. (Meyerplier), 
Box 5460, San Antonio TX 78201; James Morton, Inc. 
(Bessey), Box 399, Batavia NY 14020; Olympia Industrial 
Inc., 15501 First St., Irwindale CA 91706; Parker Manufac- 
turing, 10 Bearfoot Rd., Northboro MA 01532; Royal Tools, 
135 W. Commercial Ave., Moonachie NJ 07074; Sears Roe- 
buck & Co. (Craftsman), Sears Tower, Chicago IL 60684; 
Shopcraft, Box 639, Dayton OH 45449; SK Hand Tool Corp., 
3535 W. 47 St., Chicago IL 60632; Stanley-Proto Industrial 
Tools (Blackhawk), 14117 Industrial Park Blvd. N.E., Cov- 
ington GA 30209 


SPRING MAIN BODY ADJUSTING BOLT 


LEVERA RELEASE LEVER 


7— RELEASE LEVER 


LEVER A 
DRAWINGS BY MARIO FERRO 


on member B nests just above the 
release lever. Pushing down on the 
release pushes up member B, unlock- 
ing the toggle joint. So the spring pulls 
the lower jaw open again. 


SHIFT INTO A 150-HP 
FAMILY SPORT. 


Yes, you can. Chevy Astro. 


The look of a custom van. Without the largest engine in a compact van. 
custom price. Thats Chevy Astro with a Test drive new Chevy Astro Sport. The 
new available Sport package. sporty van that can. 

To make it look even better, Astro Sport Astro also has 3-year, 50,000-mile Bumper to Bumper Plus Warranty 
comes with the towing and passing advan- protection. See your Chevrolet dealer for terms of this limited warranty. 
tages of a 150-HP 4.3 Liter Vortec V6, the 1908 CM Cory Al gh Reserved. Lets pet topete bodie a T 


OF AMERICA TODAY’S CHEVY TRUCK™ 


Astriking and elegant new 
group of composite counter- 
top materials has come on 
the market in the last sev- 
eral years. They have quickly 
become the materials of 
choice for tasteful, upscale 
kitchens because they are 
not only handsome, but also 
strong, durable, and easy 
to maintain. Blemishes 
such as burns, stains, and 
scratches can be quickly 
buffed away. And now these 
abuse-resistant materials 
are beginning to appear in a 
whole new range of products. 


By CHERYL M. FIORILLO 
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OPULAR SCIENCE report- 
ers first began noticing 
them at the National 
Association of Home 
Builders show in Dal- 
las a few years ago. 
Crowds were gathered 
around the displays 

showing innovative kitchen designs 
with counter tops as sensuous as the 
world’s finest marbles and granites. 
And like marble and granite, the new 
composite counter-top materials came 
in a wide variety of colors and patterns. 
But unlike those natural materials, 
they could be worked with high-grade 
woodworking tools; and they were 
cheaper. 

Now there are five: Avonite, Formica, 
Nevamar, and Tuff Top join the origi- 
nator in the field, Corian, which has 
been around for two decades. 

The new materials, while similar in 
principle, differ in details of manufac- 
ture, heat resistance, and other char- 
acteristics. I recently set out to discover 
more about these new substances and 
their chemical makeups. I toured the 
new Avonite facility to see how solid 
sheet is made, and in conversations 
with several industry experts I learned 
why these surfacing materials are es- 
pecially suited to the harsh kitchen en- 
vironment, why they are so tough, and 
how they differ from each other. 


with Corian, developed by Du Pont 
[*New Man-Made Marble for Your 
Home,” Aug. '70]. Until then, anyone 
building a kitchen had essentially two 


SLABS 


Į: all began about 20 years ago 


choices: natural materials (marble or 
granite) or a sheet laminate such as 
Formica. Corian, like the others, is 
made from a hard granular material 
bound in a polymer base. And like the 
products that came after it, Corian 
was immediately popular because it 
*... offers an ideal balance of proper- 
ties from durability to aesthetics,” says 
David Blonda, manager of the Corian 
training and development center. Cor- 
ian remains the solid-surfacing indus- 
try leader. 

The manufacturing process begins 
with a thick liquid that can be an 
acrylic, like methyl methacrylate, a 


Slices of counter-top heaven: Fountain- 
head by Nevamar is a solid, nonpo- 
rous surfacing material that can be 
handled like a fine hardwood, allow- 
ing for rounded and beveled edges 
and custom-edge treatments such as 
brass, acrylic, wood-tone, or colored 
inlays. The kitchen on the opposite 
page sports two sinks, two cook-top 
areas, and two dishwashers, with 
plenty of Nevamar’s Fountainhead- 
bedecked counter space between. 


polyester, or an acrylic-polyester resin. 
Into this is dumped crushed powder- 
like granules of some hard solid min- 
eral such as alumina trihydrate or 
other crushed alloys or ceramics. 

This slurry is poured into a mold 
then baked. The resin binds the whole 
mass into a solid sheet, while the 
crushed solid material stabilizes the 
cast material, keeping it from expand- 
ing, contracting, twisting, or warp- 
ing. It also gives the solid sheet its 
resistance to lengthwise stress, fire 
retardancy, impact resistance, and its 
machining characteristics. 

But while the five current contend- 
ers are similar in manufacturing meth- 
od and performance, there are impor- 
tant differences in the chemical mix 
that affect performance. There is also 
a vast difference in color and pattern 
selection. 

Corian, Formica 2000X, and Neva- 
mar Fountainhead are similar mate- 
rials and are made by the process de- 
scribed above. But Avonite is made by 
an unusual two-step method that gives 
it unique characteristics. First, the 


solid minerals are mixed into polyes- 
ter resin, then the mix is cured. That 
material is crushed again, and the 
resulting particulates are dumped 
into more of the liquid polyester resin. 

Where did this recipe come from? 
“I was riding up and down the Colum- 
bia River [in Washington state] when 
the idea of casting and crushing the 
polyester resin came to me," says chief 
engineer Ted Stevens. “I thought that 
might give us the same density all 
the way through. I played with it 
for a while and came up with some- 
thing that worked. We have since been 
granted two international patents on 
the final process." 

To learn more about the mysteries 
of Avonite, I traveled to the Southwest. 


n a dusty desert mesa in Belen, 
N.M., sits an isolated sand-col- 
ored building. The wind whips 
across the arid landscape and clouds 
blanket distant mountaintops as I 
approach Avonite's manufacturing 
plant. Inside, everything seems shiny 
and new. Stainless steel and alumi- 


num glitter against a sanitary white 
backdrop. Aluminum molds are lined 
up like cookie pans waiting for dough. 

"The molds are manually pushed 
into the pouring area, and from there 
an automated system carries them 
in a synchronized fashion while the 
material is being dispensed," explains 
my tour guide, Avonite executive vice 
president Frank Scott. We walk up to 
the control room located on the sec- 
ond floor of the three-story. mixing 
tower. 

There, two computer screens sur- 
rounded by banks of green knobs serve 
as both quality and process control. 
The computer tracks the progress of 
Avonite, checking every step: resin 
transfer, dry particulate, weight, tem- 
perature, pressure, viscosity. If the sys- 
tem hangs up anywhere along the way, 
the computer shuts down the opera- 
tion and alerts the control operator 
overseeing the production process. 

After the molds are filled, they're 
placed in a large oven to cure. Quality- 
control inspection follows. The next 

Continued 
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Nothing spoils the rich look of a solid counter 
top like an obvious seam between sections. 
That's why professional cabinetmaker and 
Corian installer John T. Koski of Bellevue, 
Mich., invented a special joining system called 
Tru-Match. The new joining system is now being 
made and marketed by Porter-Cable Corp. 
[What's New Tools," Jan.]. 

The system consists of a half-inch carbide 
router bit with a sine-wave profile and a spe- 
cial router baseplate with an adjustable step 
running across its center. The waves are on 
Va-inch centers to ac- 
commodate the differ- 
ent thicknesses of solid- 
surfacing materials, 
generally made in 1⁄4- 
inch increments. The 
Tru-Match system is 
made for use with a 
half-inch router of at 
least 1⁄2 horsepower. 

To use the system, 
you adjust the step in 
the baseplate to exactly 
half the period of the 
bit's sine wave, and 
rout the edges to be 
butt-joined, one edge 
using the high step of 
the base, the other 
using the low step. A 
straightedge clamped 
3¥% inches from the 
edge of the work guides 
your cuts. Each rout 
Cuts a smooth wavelike 
profile along one of the 
edges to be joined. 
When you cement the 
two edges together, the 
waves mesh. The addi- 
tional surface area 
created by the wave 
pattern gives you a 
stronger glue joint. And 
the surfaces of the two 
sections will be dead 


Porter-Cable's joining system consists 


produce the interlocking surfaces all in the 
same pass. 

OK, Tru-Match is great for the pro working 
with solid counter-top materials, but POPULAR 
Science asked me to find out if it also would 
be useful for the rest of us who can't normally 
get our hands on the likes of Corian and Avonite. 
Well, as the photos show, the Tru-Match sys- 
tem also works quite nicely with wood, and | 
could recommend it for a few applications. 

It's at its best when gluing up solid wood to 
form wide table tops and the like. Here it not 
poros ev THE Aura. Only produces perfect 
alignment of the top sur- 
faces, but it also serves 
as a poor man’s jointer, 
truing crooked boards 
(as long as your straight- 
edge guide is straight). 
I also tried it on birch 
plywood to see if it 
could be used for at- 
taching solid-wood 
edge banding. Result? 
| It does a perfect job 
cutting along the grain 
of the face veneer and 
a good job cutting cross 
grain, producing slight, 
but acceptable, tearing. 

To be honest, how- 
g ever, if you are primar- 
ily interested in joining 

wood, Tru-Match is no 
= match for a biscuit 
joiner, the clever tool 
that cuts slots like flat- 
tened footballs into 
which you glue splines 
of that shape. Not only 
will biscuit joiners 
edge-join all types of 
wood, they'll let you 
produce many other 
types of woodworking 
joints as well [March 
'85, Feb. '88]. 

Indeed, a biscuit 


flush, even if the parts 
are of different thick- 
nesses. The result is a 
smooth, nearly invisible 
seam that requires only 
minimal sanding to 


of a special stepped baseplate for a 
-inch router plus a carbide router bit 
with a sine-wave profile (top). The sys- 
tem makes a wavelike butt joint (bottom) 
that has precise alignment and more 
surface area for a stronger glue joint. 


joiner now can be used 
to join solid counter-top 
materials as well as 
wood, thanks to re- 
cently introduced plas- 
tic biscuits. These are 


clean off ooze-out 
from the glue. 

For professionals working with solid counter- 
top materials on a regular basis, the system 
would seem unbeatable. Once | fine tuned the 
base (a two-minute trial-and-error operation), 
| got perfectly flush faces every time. And hap- 
pily, using the Tru-Match adds no extra steps 
to the typical glue-up procedure. 

How so? 

When a pro makes edge-to-edge glue-ups 
with solid counter-top materials, he “joints” 
both edges with a router, straightedge, and 
straight bit prior to assembly. This provides 
the straight, smooth surfaces required for a 
neat joint. If you execute this step with the 
Tru-Match system, you joint your edges and 


translucent, so they're 
invisible even in light-colored counter tops. And 
they're made to tighter tolerances than their 
wood counterparts, so they ensure perfect 
alignment. They're sold in lots of 125 for $18 
by Lamello Machines, 64-30 Ellwell Crescent, 
Rego Park, N.Y. 11374. 

If you already own a half-inch router of ade- 
quate horsepower, Porter-Cable's Tru-Match 
joining system will be cheaper than a biscuit 
joiner. The router base is $40 and the bit is 
$60. Porter-Cable (Box 2468, Jackson, Tenn. 
38302) sells the set with a 13⁄2-hp router for 
$295. For comparison: The Porter-Cable and 
Freud biscuit joiners | covered in the February 
1988 issue can be bought for less than $200. 
—A. J. Hand 
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step is a trip through the fabrication 
and finishing areas, then the products 
are shipped out. 


Top is a solid surfacing mate- 
rial that is different from the oth- 
ers. The matrix is epoxy instead 

of the usual acrylic, and the filler is 
crushed ceramic. The ceramic gives a 
useful characteristic: heat resistance. 

"Our main criterion was the heat 
problem,” says Steve Ditch, president 
and chief executive officer of Tuff Top 
and a graduate of the College of Ce- 
ramics at Alfred University. “Our ce- 
ramic filler, like the ceramic tiles on 
the space shuttle, dissipates heat.” He 
explains: “We’ve blended rare-earth 
minerals—barium, zirconium, some 
other elements and ceramic compo- 
nents—with our silica-alumina mix to 
give Tuff Top some of the same char- 
acteristics as the shuttle’s tiles.” So, 
says Ditch, you don’t have to worry 
about hot pots and frying pans. The 
other materials don’t have the same 
heat resistance. I'll explain why later. 

Ditch chose an epoxy base instead 
of polyester because of its superior 
strength. “Epoxy cures much harder 
than polyester, but ceramic alone is a 
little too hard for counters. The poly- 
mer epoxy gives Tuff Top its resil- 
iency,” he explains. 

The Tuff Top production process dif- 
fers from the Avonite system I wit- 
nessed. As with Avonite, the liquid 
and dry ingredients are pumped in 
from heated silos or poured in by hand. 
“Then they’re mixed in a hopper,” says 
Ditch, “The Tuff Top steel mixing bowl 
is lifted by crane so it can pour its 
contents into compound steel molds 
sitting in individual ovens.” 


tages over most other materials 

‘used as counter tops, including 
the most luxurious surfaces of all, 
marble and granite. Marble, essen- 
tially made of a calcium carbonate, is 
brittle, porous, and sensitive to the 
weakest acids. "Plain lemon juice, if 
left overnight, will permanently etch 
it," says Marvin Wernick, senior vice 
president and director of marketing 
for Avonite. Laminates, thin plastic 
sheets glued to a base, also are not 
acid or stain resistant. They are eas- 
ily scratched and scorched and are 
non-repairable. 

The new materials, on the other 
hand, have desirable, if not perfect, 
characteristics. "They have stain re- 
sistance, but they're not stain-proof," 
Richard Baehr, Nevamar's manager of 
fabrication and development of Foun- 
tainhead products, tells me. “They 
have scratch-resistance, but they’re 
not scratch-proof. Also, they can be 


$-- surface materials have advan- 


scorched. But the beauty of the mate- 
rial is that, unlike a laminate, it can 
be repaired.” A light buffing with ei- 
ther fine grit sandpaper or a soft scour- 
ing pad can erase all evidence of super- 
ficial solid-counter-top mishaps such 
as cuts, scorches, and cigarette burns. 
Tuff Top claims to be more scratch- 
resistant than the others. 

Cracks and serious burns must, in 
most cases, be repaired professionally. 
Only Avonite offers a homeowner re- 
pair kit for damaged surfaces. It con- 
tains a small amount of particulate 
and some resin. When the two are 
mixed, the puttylike material is used 
to fill in small cracks and cavities. 

Solid sheet is not completely imper- 
vious to chemical reactions. The ma- 
terial can be etched or marred by 


PHOTO BY JOHN B. CARNETT 


Tuff Top’s heat resistance—you can 
place a hot frying pan directly on its 
surface—comes from its base of 70 
percent ceramic-blend filler to 30 per- 
cent epoxy polymer resin. 


acids, paint removers and solvents, 
methylene chloride, silver nitrite, and 
lye-based products like Drano. 
Unlike stone and ceramic-tile coun- 
ter tops, the resin-based products are 
also susceptible to extreme heat. 
Down-heating appliances such as woks 
should never be used directly on the sur- 
face. If trivets are not used as a heat 
barrier between the counter and the 
appliance, the counter material may 
crack or blister, though it may not be 
ruined beyond repair. Depending on 
how deeply the surface is damaged, 
belt sanding the entire counter may 
restore it to its original condition. Tuff 
Top, as stated earlier, is an exception 
and is extremely heat resistant. 
[Continued on page 153] 


DO IT YOURSELF? PROBABLY NOT 


“Looks like stone, cuts like wood," brags the 
bold print on the Avonite brochure. 

Nevertheless, the makers of Avonite, Corian, 
Fountainhead, and 2000X strive to keep these 
solid surfacing materials the exclusive domain 
of professional fabricators. (Tuff Top is differ- 
ent; I'll deal with that later.) Is the exclusivity 
just to maintain a tony image, | wondered, or 
are there real reasons to keep these materials 
from the do-it-yourselfer? 

After reading installation booklets and talk- 
ing with the companies' technical and mar- 
keting people, I'm suspicious that there's a 
little of the first involved. But I'm convinced 
that there are some pretty good reasons not to 
just offer these materials in home centers and 
lumberyards where any weekend saw jockey 
can buy it, and take it home for basement 
butchery. "It's just not fair to imply to the 
do-it-yourselfer that it's the same as buying a 
sheet of plywood,” says David Blonda, man- 
ager of Du Pont's Corian training center, be- 
cause it's not." 

What's the difference? Three things mainly: 
tools, skills—and price. 

The last is the factor that makes the other 
two so critical. For example, Avonite distribu- 
tors sell sheets to fabricators for $9 to $17 
per square foot for or ¥% inch thicknesses 
(the sizes commonly used for counter tops), 
reports Marvin Wernick, senior vice president 
and director of marketing. A standard sheet is 
3 by 10 feet, so the price per sheet ranges 
from $270 to $510! Competing materials 
aren't all that expensive, but all are pricey prod- 
ucts. "'If you goof on a piece of solid-surfacing 
material you'll throw away $150 or more," says 
Glenn Thomson, Formica's sales and market- 
ing manager for 2000X. 


Tools of the trade 


Though the tools required are, indeed, wood- 
working tools, they're not necessarily the ones 
found in every homeowner's collection. The 
recommended list begins with a router—and 
carbide bits. If the job calls for cutouts for a 
Sink or cook top, you need a router of at least 
3V horsepower. Next on the tool list: a circu- 
lar saw. And for it a carbide-tipped blade with 
at least 40 teeth. Then comes a belt sander, 
orbital sander, and preferably a power planer. 
"Your average homeowner just doesn't have 
these tools," Thomson notes. 

The homeowner who does serious woodwork- 
ing may, however. And likewise, he probably 
has most of the skills required to work with 
solid surfacing materials. 

Du Pont, Nevamar, and Avonite run semi- 
nars to train professionals in the proper fabri- 
cation techniques. ‘Professional woodworkers, 
cabinetmakers, and furniture makers are the 
people who attend our classes," says Wernick. 
"And they are already about ninety-five per- 
cent home.” 

What's the first thing they learn in an Avonite 
class? “How to cut a straight line," Wernick 
says—and he means it. 

When two pieces of Avonite are butt-joined 
a two-part fusion adhesive is used. “If the fab- 
ricator does it right, you will be pretty hard 
pressed to find the seam,” Wernick says. “But 


to do it right you must have two perfectly 
straight, smooth surfaces. So after the edges 
are cut with a saw, you face them with a router 
to get rid of kerf marks," he explains. “The 
fabricator must have a good straightedge to 
run the router against; and he must change 
the router's round base for a square base to 
keep good solid contact with the guide.” 

The other solid-surfacing materials are butt- 
joined with specially formulated (to match) 
epoxy. Gluing these joints properly also takes 
special techniques. ‘You can't just put on some 
pipe clamps and torque them down to make 
an invisible seam," says Du Pont's Blonda. 
“If you do, you won't have any adhesive in 
there, and the joint will fall apart." 

One recommended clamping technique in- 
volves using hot-melt adhesive to glue blocks 
of wood (Du Pont suggests Corian blocks) on 
either side of the seam. Then you put clamps 
on the blocks and tighten the clamps to draw 
the sheets together. This works because the 
hot-melt will give way and the blocks pop off 
before you've squeezed out too much glue. 

There are special techniques for finishing 
the glued joints, specific steps involved in pol- 
ishing the whole surface, and special ways to 
radius a 90-degree angle so that stresses won't 
build up and cause cracking. Even the han- 
dling of solid-surfacing materials can trip up 
the unwary: Sheets of the stuff are heavy —100 
to 200 pounds. Twist one badly and it may 
crack. Lean it against a wall too long in hot 
weather and it may bow— permanently. 

“We would love to make the material avail- 
able to do-it-yourselfers," sums up Avonite's 
Wernick. “But human nature is such that if 
someone ruins the material he is not going 
to blame himself, he's going to blame the 
material"—and the company that made it and 
sold it to him. 

But if you're confident that you have the tools. 
and skills and you're willing to pay the price, 
can you get these materials? 

Du Pont, Nevamar, and Avonite encourage 
their distributors to sell solid-surfacing mate- 
rials only to professional fabricators who have 
attended company-sponsored installation sem- 
inars. Formica takes a slightly more liberal 
stance. While it doesn't seek sales of 2000X 
sheets to do-it-yourselfers, distributors can do 
so if they choose. And all of the companies 
agree that the craftsman who wants small 
pieces, for lathe turning for example, can prob- 
ably get scraps from a fabricator. 

Tuff Top, a dense epoxy-ceramit material 
that is best cut with diamond tools, js a do-it- 
yourself product, claims Jan Jervert, execu- 
tive vice president. But he doesn't mean that 
you can buy a sheet and take it home for cut- 
ting and pasting. Instead, Tuff Top is manu- 
factured and fabricated in finished modules 
to match the standard modules kitchen cabi- 
nets come in. 

“You don't cut your base cabinets, and you 
don't cut this," Jervert says. Sinks and cook 
tops made from the same material (or cutouts 
for them if you want something else) are fab- 
ricated in the factory. “On site, its just a mat- 
ter of setting the slabs on the cabinets, shim- 
ming, applying some glue, and sponging off 
the squeeze-out."—V. E. Gilmore 
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You can build this lap pool: It uses innovative materials and design, along with pressure-treated plywood and standarc 


BACKYARD 
RESORT 


WITH AN INNOVATIVE PVC/PLYWOOD POOL 


By TIMOTHY O. BAKKE 
Drawings by Mario Ferro 
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ecking procedures, for the look of an expensive built-in. 


Modern PVC membrane makes an excellent 
inert lining for pools. With pressure-treated 
plywood and an innovative liner-track/wood- 
coping system that lets you carry a wrap- 
around deck to the pool’s edge, you can 
build a handsome lap pool yourself that 
has the look of a custom built-in. 


im and JoAnn Lund had a pleasant enough 

backyard. There was an aging 16-by-32-foot 

deck off the rear of the house and a barn out 

on the right side. Most of the rest was taken 

up by a large garden full of pink and white 

rhododendrons, azaleas, fruit trees, and flowers 
of all descriptions. 

That was in May. By August the deck had been replaced 
by a more contemporary-looking one, a lap pool had re- 
placed the garden, and the whole complex had been en- 
closed by a handsome fence and a trellis that screens out 
the barn. What's really surprising, however, is that the 
entire project, excavation excluded, was completed by the 
Lunds, with the occasional help of two friends, in their 
spare time over a period of about two months. 

The key to this almost magical transformation, besides 
the homeowners' heroic perseverence, is the pool, which 
the Lunds obtained as a kit from Sunland Pool Systems. 
And the secret to the success of the pool lies in the strength 
and durability of its liner, made from polyvinyl chloride 
(PVC) film. “No other current polymer compound can be 
made to withstand the rigors of handling during installa- 
tion, the effects of exposure to water-treatment chemicals, 
and the environmental extremes of summer's heat to win- 
ter's cold," says Sunland president Peter Stevenson. 

It's not only the pool that makes this a terrific project. 
The offset decking complex and fencing were designed by 
the landscape architectural firm of Edward Chaffee and 
Associates in Tacoma, Wash., and their construction is 
such that any reasonably handy homeowner—even one 
inexperienced in construction—can feel confident to build 
them. Indeed you can—by ordering plans from the ad- 
dress at the end of the article. Once complete, the back- 
yard resort provides space and privacy for relaxation and 
sunbathing or elegant outdoor entertaining. 


PHOTO BY STRODE PHOTOGRAPHERS 


Practical PVC 


The Lunds’ main reason for considering a backyard ren- 
ovation was to install a pool and entertainment area. But 
at the same time they needed to keep costs down. 

“There are as many as 50,000 vinyl-liner pools that go in 
the ground each year,” says Rick Kraus, president and owner 
of Aquaflex Vinyl Engineering, a Sacramento, Calif.-based 
company that supplies liners to the industry. "Their main 
attraction is cost savings: a 12-by-32-foot concrete built-in 
pool will cost you about $11,000. By contrast, a profession- 
ally installed vinyl-liner pool with a metal, fiberglass, or 
wood frame of the same size will cost about $7,000. Do it 
yourself and you will come in somewhere under $3,500.” 

Although modern PVC film is the universal material of 
choice as a pool liner, Kraus told me that the virgin PVC 
polymer is thermally unstable and must be blended with 
various ingredients to make it suitable as a swimming- 

Continued 
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Pool walls are actually simple fence 
construction: 4x4 posts with 2x6 
bracing to which %-inch plywood is 
fastened. The 26s are nailed to 2x4 
blocking attached to 4x 4s. Detail A 
shows liner treatment: Coping is 
routed to accept extruded liner track; 
formed lip of liner snaps into the 
track. Foam backing protects the liner 
from the plywood. Corner detail B shows 
lapped design for extra strength. 


pool liner and competitive with the du- 
rability of concrete. Here's how: 

* Heat stabilizers protect the poly- 
mer from degradation because of tem- 
perature swings during its service life. 

* Plasticizers make the vinyl flex- 
ible and improve its low-temperature 
performance, light stability, and ther- 
moforming characteristics. 

* Lubricants prevent sticking and 
make the liner easier to handle. 

* Biocides minimize microorganism 
attack. 

* Pigments add color and opacity 
and ensure maximum resistance to fad- 
ing, chemical attack, and ultraviolet 
radiation. 

“Unfortunately in the past,” says 
Kraus, “viny]-liner pools have suffered 
somewhat from degradation by ultra- 
violet radiation in sunlight. As with 
many long-chain polymers, UV radia- 
tion can break the bonds between the 
vinyl chloride monomers that make up 
the PVC molecule.” A recent solution 
to this problem has been to add an 
acrylic topcoat to pool liners that ef- 
fectively blocks the UV radiation and 
halts PVC breakdown. 

Once the Lunds learned about vinyl- 
lined pools and were satisfied with the 
high quality of the product, they decided to install one 
themselves. 

‘Tm a furnace repairman,” Jim Lund told me, “and I'm 
pretty good with my hands. But I don't have much con- 
Struction experience. Pete Stevenson assured me, though, 
that the pool is so easy to build I wouldn't have any trou- 
ble. He was right." 


Building the pool 


Here's how Stevenson described the procedure to me: "The 
basic idea behind the pool is to build a fence from which 
the pool liner can be hung around the inside of a hole. The 
hole is made about a foot oversize on all sides to allow for 
wall building. Fence posts are sunk into holes; 2x6 brac- 
ing is installed between the posts; and %-inch pressure- 
treated plywood is nailed or screwed onto the inside of the 
framing. Once the walls are up, ¥-inch packing foam is 
glued to the inside surface of the plywood to provide both 
insulation and a smooth surface for the liner. The bottom 
is then ‘iced’ with about two inches of cushioned insulation 
(a mixture of a lightening agent such as prolite or vermic- 
ulite and concrete). 

“Skimmers, outlets, and other fittings are specially made 
to fit through holes cut in the plywood. Once the extruded 
top track is nailed around the top of the ‘fence,’ the lip on 
the liner can be clipped into the track and adjusted later- 
ally to fit the seams in the corners. Water can be added 
right away.” 
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Vee ue 


Because of the construction of the pool, the Osmose 
Sunwood pressure-treated decking can be brought to the 
pool's very edge. All the decking, including the perimeter 
of the pool, is bordered by doubled 28s. The decking sub- 
structure is formed by 4X4 piers set in concrete footings, 
to which 4x8 beams are fastened at intervals no greater 
than eight feet on center. In between the beams, 2x6 joists 
are spaced two feet on center to support 2x4 decking. To 
preserve the distinctive warm red color of Sunwood lum- 
ber, it should be treated with an exterior-grade sealer be- 
fore weathering can take place. Gs) 
PARTICIPANTS IN THIS PROJECT 
American Plywood Assn. (plywood), Box 11700, Tacoma WA 98411; Rubbermaid Inc. (furni- 
ture, dinnerware, accessories), 1147 Akron Rd., Wooster OH 44691-0800; Weber-Stephen 
Products Co. (gas barbecue), 200 E. Daniels Rd., Palatine IL 60067; Western Wood Preserv- 
ing Co. (Osmose Sunwood pressure-treated lumber), Box 1250, Sumner WA 98390 


The kit for the 12-by-32-foot pool shown is from Sunland Pool Sys- 
tems (Dept. BR-9, Box K, Del Mar, Calif. 92014). It costs $1,325 and 
includes the vinyl liner, liner track, skimmer, return-outlet wall fitting, 
cartridge-type filter, and one-horsepower filter pump. Custom-size lin- 
ers are also available. 

Complete construction plans, which include directions, photos, ma- 
terials list, and building-technique illustrations for the pool and deck 
shown, are available from Stevenson Projects, Dept 899, Box K, Del 
Mar, Calif. 92014. Cost of the plans is $10 (MasterCard and Visa 
accepted). The cost of construction plans is refunded with the pur- 
chase of a pool kit. 


encing, especially for pri- 

vacy, can be a problem. 

When you block off the 

rest of the world, say 

with a stockade fence, 

you also tend to close in 
on your own space. The result can be 
a claustrophobic’s nightmare. 

Edward Chaffee, the landscape ar- 
chitect who designed Jim and JoAnn 
Lunds’ “Backyard Resort” (this issue), 
faced such a problem—and others— 
when he considered fencing. 

“Not only did I have to meet code 
with sturdy fencing around the pool,” 
Chaffee told me recently, “but I wanted 
the fencing to create a spatial effect, 
provide a unifying element for the 
project, and screen out the barn at the 
rear of the property. I needed a fence 
that could do all this and avoid mo- 
notony at the same time.” 

What Chaffee did was combine the 
fence you can see in the “Backyard 
Resort” photograph with the trellis 
at right. The fence maintains a sense 
of spaciousness and unifies the three 
parts of the backyard: the main deck, 
bridge deck, and pool deck. The trel- 
lis provides height to screen out the 
barn without overpowering the rest of 
the yard. And the use of alternating 
courses of 1x2s and 14s gives tex- 
ture to the fence structure and pro- 
vides design variation. ui 


WITH STYLE 


By TIMOTHY O. BAKKE 


Shadows on the deck (above) accentuate the trilinear de- 
sign of the pool fence/trellis. Alternating three 1x2s with 
three 1x 4s provides interest for an otherwise flat, uninter- 
esting plane. The structure is five feet high to the horizontal 
2x6 cap. When the trellis is eventually covered with green- 
ery, it will even more effectively block out the barn lurking 
behind it (not visible in photo). Construction of the fence/ 
trellis (right) is painstaking but not difficult, says owner- 
builder Jim Lund, an inexperienced carpenter. The trellis is 
based on 4x4 posts with 2x 6 trim. The fence/railing uprights 
are composite posts made from three 2 x 4s. Trellis posts are 
attached to footings with Bowman fence brackets; railing 
posts are bolted to the deck with five-inch-long Vz-inch gal- 
vanized carriage bolts. The railing caps are angled at ap- 
proximately 20 degrees for water runoff. Complete detailed 
construction plans are included in the plans package for 
the “Backyard Resort." 
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By V. ELAINE GILMORE 


n the roof of Sanyo's 
Functional Materials 
Development Center 
in Osaka, Japan, sits 
a house that is most- 
ly roof. It looks like 
a modified A-frame sliced in half. 
The oversize roof is not some bizarre 
design statement (fortunately), but is 
instead a test bed for new technology: 
The shingles incorporate Sanyo’s amor- 
phous photovoltaic cells, devices that 
convert sunlight directly to electric- 
ity [May]. Someday, Sanyo hopes, such 
shingles could cut the umbilical be- 
tween your house and the electric util- 
ity or at least provide most of your 
power. 
The amorphous solar cells, which 
Sanyo calls Amorton, convert an av- 
erage of five to six percent of the solar 
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energy that strikes them to electric- 
ity. The 75 Amorton shingles that top 
the model house can generate up to 
1.1 kilowatts. Power is stored in lead- 
acid car batteries to keep the house 
powered when the sun isnt shining. 
Sanyo built the model house to test 
the shingles in a real-world environ- 
ment. For a year the company will 
measure the electricity generated un- 
der varying climatic conditions. 

The shingles mimic slate, but actu- 
ally are glass with the solar cells on 
their undersides (see drawing). They 
are easy to install, says the company, 
and because they combine the roofing 
and power-producing functions, they 
save space—and money. 

But even with that savings, home- 
grown power will continue to be a 
pricey option. By the year 2000 Sanyo 
predicts that a roof of solar shingles 
capable of providing electricity (two 
kilowatts) for a new 1,076-square- 


'AMORPHOUS 
SOLAR CELL 


DRAWING BY JANA BRENNING 


Shingles have amorphous solar cells be- 
neath glass. Ethylene vinyl acetate, a 
translucent resin, seals the solar cells 
from weather; a layer of polyethylene 
terephthalate forms the base. 


foot house in Japan will cost around 
800,000 yen (about $6,150 at current 
exchange rates). But the average 
new American house is nearly double 
that size, and the power provided is 
more likely to be in the 5-to-10-kilo- 
watt range. On the other hand, dou- 
bling the power generated wouldn't 
double the cost, Sanyo points out. Es] 
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Get in on the ground floor of the 
booming new security electronics 
industry. NRI trains you to start a 
business of your own installing, 
servicing, and maintaining residential 
and commercial security systems. 


Training Includes High-Tech 
Security Systems 

NRI gives you hands-on experience 
with today's newest, most popular 
security systems as you train with the 
professional closed-circuit television 
surveillance equipment and high- 
quality electronic home and auto 


alarm systems included in your course. 


Step-by-step, you learn by doing. . . 
evaluating your own security needs, 
installing complete electronic alarm 
systems in your own home and auto, 
testing and troubleshooting working 
alarm circuits. You actually safeguard 
your own property while gaining the 
skills you need to start a business of 
your own as today’s expert security 
electronics technician. 


NRI's ready now to give you the 
hands-on Security Electronics 
training you need to get started fast. 
For all the details about this exciting 
new business opportunity, send the 
coupon today. 


If coupon has been used, write 
NRI Schools 
4401 Connecticut Avenue 
Washington, DC 20008 


A Fast Way to Independence 
Make good money making keys, even 
more repairing and replacing locks, 
top dollar servicing safes and vaults. 
NRI trains you for all three in one 
complete course. 


Income While You Learn 
Includes professional key making 
machine and all the tools you need to 
start earning profits of up to 800%, 
even while learning. There is plenty 

of opportunity for the trained 
locksmith in replacing automotive 
keys, changing locks in apartment 

houses and office buildings, servicing 
business safes and vaults. NRI training 
and equipment can get you started 
today! 

Be a locksmith. . . full-time, part-time, 
or as the owner of your own profitable 
business. Find out more by sending for 
your free NRI catalog now. 
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New Opportunities Abound 


Equipment from lawn mowers to 
motorcycles is powered by small, air- 
cooled engines. NRI can give you the 
training and tools you need to start 
your own business in this big- 
demand field. 


5-HP Engine, Generator 
Included 

Your training includes a 5-HP 
Tecumseh engine with electronic 
start and a power generator you build 
while training. You learn to service 
mowers, tractors, chainsaws, weed 
whips, snowmobiles, ATVs, out- 
boards, even motorcycles. Get all the 
tools you need for tuneups, engine 
diagnosis, and engine rebuilding. NRI 
gives you the skills and equipment 
you need to succeed in your own 
profitable engine repair business. 
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Set your own posts 
...pour your own 
concrete slab. 


To set posts 
just pour 
into hole 

with water. 


PER BAG 


For concrete 


steps or slab JUST 
just mix with water. = = ADD 
Just add water, mix and pour multi-use ATER 


QUIKRETE® Fast-Setting Concrete. Sets 

hard in minutes. For steps, sidewalks, setting posts, 
etc. $2 rebate on 50-Ib. bag May 15 -July 15, 1989. 5-bag 
limit per family. 


Make your own repairs to cracked or broken concrete 
steps, floors, walks. Just add water and apply. $2 rebate 
on 40-Ib. bag May 15 - July 15, 1989. 5-bag limit per 
family. See rebate coupon for details. 


Order this new 
165-page 
hardback that 
tells you all you 
need to know 
to build and 
repair with 
concrete. 


Complete dozens 
of projects from 
making simple 

sidewalk 

repairs to 
building a foundation or 

wall. Detailed illustrations — photographs, 

drawings and diagrams — lead you 
step by step. All necessary tools 
and materials are listed. Available, 
at your home center, hardware or 
building supply. Or send $7.95 to 
QUIKRETE®, RD 1, Box 276, New 
Ringold, PA 17960. 


The QUIKRETE® companies, Atianta, GA 30345 
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America's SUpeTFCUF (Continued from page 121] 


front tires (P275/40ZR-17 versus 
P315/35ZR-17). Contact patches are 
over nine inches wide in front and over 
10 inches wide in back. To accommo- 
date this extra tread, the ZR-1 has 
wider rear-body panels than the stan- 
dard Corvette. 

The brake system that arrests this 
ground-bound missile features venti- 
lated discs (13-inch diameter in front 
and 12 inch in rear). The cast-alumi- 
num calipers are made by Brake and 
Clutch Industries and use twin pistons 
in front and a single piston per wheel 
for the rear. The Bosch ABS II anti- 


1 lock system has yaw control to keep 


this Corvette tracking straight and 
true even during panic stops when the 
left-side traction varies dramatically 
from the right-side traction. 

As an amalgamation of advanced au- 
tomotive technology, the 1990 Corvette 
ZR-1 is without a doubt the most am- 
bitious design ever engineered for an 
American assembly line. More impor- 
tantly, this speedy Chevy is also a de- 
light to drive, as I discovered on test 
tracks in America and France and over 
a variety of public roads in southern 
France. 

As a warm-up to the preview in 
France, I clocked the ZR-1 at a quick 
4.7 seconds to 60 mph in acceleration 
runs at the test track. One hundred 
mph flashed by in scant 11.2 seconds, 
and this car hustled through the quar- 
ter mile in 13.3 seconds at 109 mph. 
Those are truly remarkable figures as 
are the 0.92-g cornering adhesion I 
measured on the skidpad, 62.0 mph 
through our double-lane change, and 
48.0 mph through our slalom course. 


The high-performance brake system 
stopped the ZR-1 in an outstanding 126 
feet from 60 mph. 

On a deserted section of French Au- 
toroute, I buzzed the bolide up to an 
indicated top speed of 172 mph. At 
that velocity, the steering is as tight 
and secure as it is at 55 mph. Later, 
while on the Goodyear Mireval test 
track in the South of France, I found 
that the ZR-1's well-developed chassis 
is quite comfortable lapping at speeds 
previously the exclusive domain of pure 
race-prepared machinery. 


Civilized Corvette 


While this Corvette must produce 
impressive performance statistics to 
challenge the world's top sports cars, 
it must also comport itself in a civi- 
lized fashion at sane speeds to satisfy 
Corvette engineering intentions. The 
LT5 engine never whimpers when you 
tap deeply into the throttle at low rpm. 
The ZF transmission always rewards 
a firm hand on the gear lever with a 
smooth shift and a ratio that feels just 
right for the circumstances. The brakes 
are easy to modulate, fade-free, and al- 
ways ready to help you adroitly escape 
a sticky situation unscathed. While 
this Corvette is not what I'd call a 
pleasant-riding car, the adjustable 
damping system does take the edge off 
highway roughness without any sac- 
rifice of its impressive handling at 
the limit. 

With an estimated price of $55,000, 
America's new challenge to the high- 
performance throne is duly armed and 
nearly ready to roll forth from the pro- 
duction line and conquer. us 


TECHNOLOGICAL TRICKLE-DOWN 


Even though the ZR-1 Corvette lies at the fore- 
front of automotive technology, many of its so- 
phisticated features are quite practical and are 
beginning to show up in everyday cars. 

For example, Goodyear Gatorback-tread tires 
are becoming commonplace. Likewise, the low- 
profile wheel rims only an inch smaller in di- 
ameter than the Corvette's are available on 
many sports coupes, like the Ford Mustang, 
Chevrolet Camaro, Pontiac Firebird, Dodge 
Daytona, and a few family sedans, such as 
the Chevrolet Lumina. 

Anti-lock brake systems and computer-con- 
trolled shock absorbers are both filtering into 
American-made luxury cars, for instance Lin- 
coln Continental and Cadillac Allanté, because 
they offer major safety, comfort, and perfor- 
mance benefits. 

The molded fiberglass body panels pioneered 
on sports cars during the 1950s were extended 
to the Pontiac Fiero during the 1980s and will 
continue well into the 1990s on the Chevrolet, 
Oldsmobile, and Pontiac APV minivans (see 
“Plastic Van,” this issue). Fiberglass-compos- 


ite leaf springs introduced on the 1984 Cor- 
vette have also made the successful transi- 
tion to a number of large coupes, such as the 
Pontiac Grand Prix, and is also used by the 
Chevrolet Lumina sedan. 

Under the hood, the four-valve combustion- 
chamber design at the heart of the Corvette's 
lusty LT5 engine is gaining favor with design- 
ers all over the globe because it offers the 
optimum combination of combustion effi- 
ciency, low emissions, high fuel economy, and 
excellent power output. While GM's Quad 4 is 
currently the only other American-made en- 
gine with this feature, Ford has a whole fam- 
ily of engines under development with four- 
valve combustion chambers. (Chrysler, Ford, 
and GM all import four-valve engines for a num- 
ber of models they sell.) 

Today the Corvette ZR-1 resides at the pin- 
nacle of technological achievement; in a not- 
too-distant tomorrow, you'll be able to enjoy 
many of its engineering advancements in ev- 
eryday driving in some of the better American- 
made family sedans.—D.S. 


Plastic van (Continued from page 1191 


to measure a part this size,” remarked 
Piatt. “Now we can do a dozen in a sin- 
gle day. In the old days each plant 
would have its own set of gauges, and 
they weren't necessarily the same. Now 
we all work from the same data.” 

Along with the new precision in 
stamping and welding the subframe, 
high-speed molding of plastic panels— 
some the largest ever mass-produced 
—is the key to the 
success of the APV. 

The roof, tailgate, 
hood, and side pan- 
els are molded in 
presses from presat- 
urated glass fiber 
called sheet-molding 
compound. The sys- 
tem can produce 
parts that are both 
strong and stiff. The 
front and rear fascias 
and fenders are 
made of RRIM, 
which stays resilient. 
They're formed by in- 
jecting a liquid mix- 
ture into a closed 
mold. The properties 
of the two types of 
plastic thus are used 
where they are most 
beneficial. 

“One of the things 
this technology al- 
lows us to do is sepa- 
rate the exterior styl- 
ing from the struc- 
ture," says Denny 
O'Donnell, sport/ 
utility vehicle busi- 
ness manager for 
Pontiac Motor Divi- 
sion. "Look at the 
aero moldings: You 
can achieve those 
shapes. Or take the 
fender: It's molded 
in one plastic piece. 
To do it using steel 
would take three 
pieces plus the at- 
tachment brackets." 

The benefits to the 
dynamics of the car 
are more subtle. The 
plastic panels are not 
in the same league 
as steel for toughness, which means 
they have to be thicker, though they 
remain considerably softer. This ab- 
sorbs some interior sound, and the 
bonded adhesive eliminates the creak- 
ing in old Corvettes. The mounting 
points of the twisting-beam rear axle 
seem to absorb a high percentage of 
road noise normally transmitted into 
the passenger compartment. 


Enriched Flavor," low tar. 


Despite the bonding, the panels ap- 
parently don’t carry a large percent- 
age of the loads. Hence, the space 
frame is relatively heavy at 750 pounds, 
and the curb weight tips the scales at 
over 3,500 pounds for the 110-inch- 
wheelbase vehicle. That's about 500 
pounds heavier than the all-steel front- 
drive Chrysler minivans, mandating 
a 3.1-liter V6 as standard equipment. 


More 


is less. 


Real, satisfying flavor with even less tar 
than other leading lights. 


© Philip Morris Inc. 1989 


Kings: 8 mg “tar,” 0.6 mg nicotine 
av. per cigarette by FIC method. 


SURGEON GENERAL'S WARNING: Smoking 


By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 


Repairability of the system is an- 
other issue. "The panels can be re- 
moved by a body shop and the replace- 
ment panels bonded," Orndorff said. 
"Also, the standard techniques used to 
fix smaller holes can be used." A dam- 
aged steel subframe is handled like a 
unit-body repair. 

The three GM divisions that will be 
selling the APV share the chassis, but 


A solution with Merit. 


take advantage of the ability to reshape 
the exterior. The Pontiac Trans Sport 
has a heavy aero treatment below the 
belt line, whilethe Oldsmobile Silhou- 
ette and Chevrolet Lumina take a 
cleaner-lined approach. The Lumina 
will also be offered in a commercial 
model without rear side windows. 

The shared chassis uses a ladder- 
type underbody design with full- 
length longitudinal 
rails and supporting 
cross members— 
another reason for 
the added weight. A 
twisting-beam solid- 
axle rear suspension 
is adapted for all 
three models from 
GM's A-cars. 

Suspension, how- 
ever, is tuned for each 
division: Pontiac’s 
emphasis is on han- 
dling; Chevy and 
Olds have opted for 
a smoother ride. 

The prices of the 
new minivans, un- 
announced at press 
time, were expected 
to be competitive— 
likely in the $15,000 
range. 

What does the 
APV mean to future 
cars? Solving the 
manufacturing prob- 
lems for the APV 
meant achieving 
milestones in a tech- 
nology that promises 
to change the way 
cars are designed 
and manufactured in 
the future. Already 
insiders report a sim- 
ilar process will be 
used on GM's Saturn 
line, which will sol- 
idly establish the 
technology for main- 
stream, high-volume 
ear products in the 
future. 

Other efforts are 
underway to push 
both subframe and 
composite technology 
further. Other metals, including alu- 
minum, are being tested as possibili- 
ties to reduce the weight, while an 
alternative to steel is a molded high- 
strength composite frame. 

Meanwhile the APV is here, imper- 
vious to rust and parking-lot dings—a 
sleek shape combining practicality, 
aerodynamics, and the most advanced 
body engineering on the market. HH 
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"Start Your Own 
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€ Complete design, construction, training and 
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TRIMMER USERS! 
MOWER USERS! 


YOU'LL LOVE our totally new 
DR™ TRIMMER/MOWER 
compared to the hassle of using any 
hand-held trimmer or any 
small-wheels rotary mower ! 
The Revolutionary DR rolls "light as a feather" on two 
BIG WHEELS! TRIMS far better and far more precise- 
1y than hand-held trimmers. Plus, has the POWER 
TO MOW ing from whole lawns to tough 
waist-high growth with incredible ease! 
Rocks, roots, stumps, etc. do it no 
harm because the DR has no steel blades to bend, break or dull. 
Perfect for use with riding mowers: takes the place of both 
your hand-held trimmer AND small-wheels rotary mower for 
finish-up trimming and mowing. For FREE 
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Frugal flush 


FLUSH VALVE 


TWIN-NOZZLE 
DIVERTER TUBE 


SLOTTED RIM 


High-tech hydraulics are key to the 
Cascade toilet: One flush uses three 
quarts of water. Above is a made-for- 
Britain model that has the same basic 
system but needs 1.6 gallons. 


A toilet made by Ifo Sanitar of Swe- 
den uses advanced hydraulics to flush 
with three quarts instead of the 
3%2-plus gallons used by most toilets. 

A prime cause of shortages, toilets 
account for up to 40 percent of water 
used in the home. Concern about such 
consumption seems to be increasing: 
A new Massachusetts law mandates 
that new toilets sold or installed con- 
sume no more than 1? gallons per 
flush. Los Angeles will follow this sum- 
mer. Such conservation could also help 
cut the size and cost of water-treatment. 
plants and improve sewage-system 
efficiency. 

Several factors combine in the mi- 
serly Cascade. When the flush knob 
on the tank's top is lifted, water drops 
into a divider tube. The tube distrib- 
utes the water to the bowl's rim. The 
rim is slotted (many toilets just have 
small holes), so the water shoots 
through with considerable velocity. Be- 
cause the water surface in the bowl is 
smaller than in most toilets, the small 
amount of water can clear the trap. Af- 
terward, a sleeve around the shank of 
the flush valve (not visible in draw- 
ing) retains some water in the tank. 
This increases head pressure to boost 
the flush without adding to water use. 

The three-quart model is sold in Swe- 
den. Models using 1 or 1.6 gallons are 
distributed by Mansfield Plumbing 
(150 First St., Perrysville, Ohio 44864); 
$200 to $300.—David Scott 


Slabs of color (continued from page 141) 


Avonite/leads the pack in color and 
design selection, with over 20 granite, 
marble, and agate gemstone patterns. 
“If you liked white, it was terrific be- 
cause Du Pont, until the time we in- 
troduced our product, offered four 
shades of white and a beige,” says 
Avonite’s Wernick. “We were the first 
to introduce a range of granite colors, 
and we are the only ones to have a 
full range of agate 
gemstone colors.” 

i In Belen, Scott ex- 
plains how the gran- 
ite look is made. "A 
solid-color pigment 
is added to the resin 
to cure into individ- 
ual monochromatic 
ingots. They are 
crushed and reintro- 
duced into the poly- 
ester in various per- 
centages." We exam- 
ine the cranberry 
Avonite edge of his 
desk. There are vis- 
ible, separate parti- 
cles of gray, black, 
white, a deep red, 
and a burgundy. 
Avonite has an ex- 
traordinary depth of 
color. I look deeply 
into the samples 
Scott hands me and 
see the pattern 
throughout. Foun- 
tainhead and Corian 
also have granitelike 
colors. 

All the products 
have a standard 
matte finish. Fabri- 
cators can bring the 
material up to satin, 
gloss, or high gloss, 
depending on the ap- 
plication. “We don't 
recommend any kind 
of a gloss finish in 
high-traffic areas,” 
says Fountainhead’s 
Baehr. “We also don't. 
recommend dark 
colors, which will 
show abuse more 
easily in high-traffic 
installations." 

Tuff Top is available in one finish, 
which Ditch describes as "slight tex- 
tured satin." It is not available in a 
gloss. Also, unlike the other solid sheets, 
Tuff Top does not discourage do-it- 
yourself installation (see sidebar). The 
company distributes directly to kitchen 
specifiers or homeowners to avoid the 
fragmented counter-top distribution 
network. Tuff Top counters are de- 
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livered precut and ready to install. 

Solid sheet comes in a variety of 
widths and lengths, but most of it 
comes in three thicknesses: 14, V», and 
34 inch, depending on width and style. 
(Tuff Top's thickness ranges from vs 
to 2 inches.) Avonite, Fountainhead, 
and Formica offer two widths, 30 and 
36 inches; Tuff Top, up to 48 inches; 
Corian, 30 inches. Length can range 
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up to 145 inches, depending on width. 
Avonite measures up to 120 inches; 
Tuff Top, 96 inches. 

At first, solid surfacing material was 
available only in sheet stock. Gradu- 
ally, precast shaped forms entered the, 
arena. With the exception of Avonite, 
all solid-surfacing manufacturers offer 
molded sinks as well as cast sink-and- 
counter combinations. “That’s what we 


refer to as our ITB: integral top and 
bowl,” says Du Pont’s Blonda, mean- 
ing that they’re actually molded to- 
gether. (Avonite is currently only sold 
as sheet stock, but a new plant will 
open soon in Vancouver, B.C., that will 
produce preformed shaped products.) 

Some solid-sheet manufacturers are 
beginning to branch out into new pro- 
duct categories. “These products are 
very much in their 
infancy and will 
grow significantly 
over the next five to 
ten years,” prophe- 
sies Glenn Thomson, 
Formica’s sales and 
marketing manager. 
Tuff Top currently 
sells solid-color floor 
tiles. 

Avonite’s next un- 
dertaking will be 
floor tiles. Unveiled 
in Atlanta at this 
year’s National As- 
sociation of Home 
Builder’s show, the 
tiles feature inlaid 
Avonite with a stone- 
in-stone look, and 
Avonite married to 
different hardwoods. 
The tile will be avail- 
able by late summer 
or early fall. 

Avonite is also de- 
veloping acoustical 
enclosures, a &-inch 
"solid laminate," and 
flexible tambour sur- 
facing. Nevamar is 
also perfecting a 
tambour surfacing 
material made from 
its Fountainhead. 

Prices for most of 
the —*4-inch-thick 
solid-color products 
range from $85 to 
$150 per linear foot, 
installed; custom 
edge fabrications are 
an added expense. 
Precut, prefinished, 
and ready-to-install 
Tuff Top is $133 
to $142, with edge 
treatments. Expect 
to pay 15 percent more for granite and 
gem-stone patterns. By comparison, 
laminates range from $8 to $35 a lin- 
ear foot; ceramic tile, $5 to $80; and 
granite and marble, $130 to $320. s] 
MANUFACTURERS OF SOLID COUNTER TOPS 
Avonite, 12836 Arroyo St., Sylmar CA 91342; Du Pont Co. 
(Corian), Wilmington DE 19898; Formica Corp. (2000X), 
155 Rte. 46 W., Wayne NJ 07474; Nevamar Corp. (Foun- 


tainhead), 8339 Telegraph Rd., Odenton MD 21113; Tuff 
Top, 113 W. 28 St., New York NY 10001 
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Hand and Power Tools 
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A) 4%-In. Disc Grinder delivers 
12,000 rpm. Incl. grinding wheel, 


sanding disc and pad. 

5.5 amps. sees 64.99 
B) 3/8-In. Variable-Speed Rever- 
sible Drill ranges from 0-2,500 


rpm. Locking trigger 

Switch. 1/3 HP. 29.99 

C) 1%-HP Plunge Router has 

2-in. plunge depth, fine adj. stop. 
Spindle lock, handy 

D wrench storage. =. 00.99 
D) 1/3-HP Auto Scroll Jigsaw. 
0-3,200 spm, locking trigger. 
Blade locks at0°, 45°, 
180° or 270°. «s. 46.99 
E) 3/8-In. Cordless Drill/Screw- 

E driver has 5-position clutch. 300 
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rugged!” 0,99 


Master Mechanic" 25- 
Ft Power Tape Rule 
with 3-in. chrome case 


Ta weee 8.99 


Master Mechanic” 3- 
In-1 SAE Socket Set 
combines 1/4, 3/8 and 


seis 89.99 


Master Mechanic" 71⁄4- 
In. Laser X2" Saw 
Blade with 20 tung- 


teeth 0.99 


Master Mechanic* 6- 
Professional Screw- 


we = ine 3 Phillips 
d 3 
25" 1.99 
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Master Mechanic" 30- 
In. Tubular Bow Saw 
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Master Mechanic* 5- 
In. Sanding Disc Kit 


Zircon* Stud Sensor* 
senses density to locate 
studs electronically! incl. 3 stick-on discs in has adjustable blade Drop-forged steel head, with 3 easy-to-change 


enor 13.99 | posse —- 2.99 | ne suara A89 | ness °" 9.99 | reino s. 1.99 


COTTER & COMPANY, National Headquarters, Chicago, IL 60614. 100% retaler-owned distributor serving over 6,000 True Value Hardware Members who own their own stores, set their own prices and reserve the right to limit quantities, Because 
participating stores vary in size and merchandising policies, some may not stock all items shown and prices may vary. Prices are subject to change without notice and may be higher in Alaska and Hawaii. Prices expire June 18, 1989. 
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Musee subs (continued from page 1291 


that develop when laminar flow breaks 
down. Cliff Goudey’s concern for lam- 
inar-flow problems brought about a dis- 
tinctly different hull design at MIT. 
When I find him, Goudey is busy test- 
ing a new fish net by plopping bits of 
magenta dye in the circulating tank 
at the David Taylor Research Center 
in Bethesda, Md. “Nobody knows what 
the optimum-type hull will be the first 
time around,” he 
says. “Now it’s more 
of a technical than 
an athletic chal- 
lenge. But there are 
guidelines.” 

One guideline is 
model No. 4165 of 
the Gertler series 58 
—declassified Navy 
studies for optimum 
submersible shapes. 
This hull shape has 
a low drag com- 
pared with other 
shapes of equal vol- 
ume. The length-to- 
diameter ratio is a 
rule of thumb for 
speed. A torpedo’s 
ratio is about 10. The 
Nicole’s Nickel is 
four; MIT’s sub is 
seven. 

With MIT's slim 
craft as a starting 
point, Goudey plans 
an exciting experi- 
ment. Goudey and 
his students are de- 
signing the craft to 
have laminar flow for 
about the first 40 
percent of its 16.6- 
foot length—up to 
the maximum hull 
diameter of 29 
inches. There, where 
the flow becomes tur- 
bulent, Goudey in- 
troduces a slot 
around the hull cir- 


cumference (see 
drawing). 
This Y4-inch 


groove, or louver— 
slightly raised to 
suck in the now-tur- 
bulent boundary lay- 
er—will create, in effect, a second hull. 
The desired result: a new laminar-flow 
region extending aft along the hull. A 
small pedal-powered pump will ingest 
the boundary layer and squirt it out 
elsewhere. MIT, like other racers, is 
carefully blending innovative technol- 
ogy to aid its low-horsepower human 
engine. Says Goudey: “Reports indicate 
that power put into such boundary- 


layer suction is returned many fold.” 
But wait; it’s not that simple. Gou- 
dey and his group are also studying 
the effect of waves generated by subs 
running close to the surface. When the 
sub’s depth is at four times the diame- 
ter of the hull, he says, waves from the 
sub become important to overall resis- 
tance. This has to be added to frictional 
resistance and other forms of drag as- 
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sociated with the body shape itself. 
“You want to be close to the bottom, 
and wave-making there tends to dic- 
tate a torpedoish vehicle," he says. 
For the bulkier subs, Goudey offers 
a warning: “In some cases you can dou- 
ble the resistance of the body by its 
waves if you get too near the surface. 
A blunter, shorter body will have a pen- 
alty to pay" Consequently, MIT has 


taken a different tack then either the 
Naval Academy or Haselton. 

In California, Will Forman, a former 
Navy fighter and submersible pilot, is 
studying a variety of drag-reducing 
techniques. Among the candidates for 
his 13-foot killer-whale-shaped Da 
Vinci are substances that simulate the 
sliminess of fish, various waxes, and 
so-called seal skin—coatings that func- 
tion somewhat like 
rigid riblet material, 
yet fluctuate as wa- 
ter passes over them. 
"Japanese pilots dur- 
ing World War II 
were known to get 
up to ten mph more 
speed when they 
waxed their planes," 
says Forman. 

“Tve also looked at 
releasing scuba ex- 
haust in non-lam- 
inar-flow zones, and 
ducting flow by hull 
appendages in non- 
laminar zones," he 
adds. 

Another more ex- 
otic method of drag 
reduction, injecting a 
polymer liquid that 
would flow along the 
outer hull, is only a 
remote possibility. 
Polymer liquids 
have long-chain mol- 
ecules to boost water 
viscosity and reduce 
turbulence. It's anal- 
ogous to "pouring oil 
on troubled waters." 
While the technique 
can be effective, it is 
messy, and local, 
state, and federal en- 
vironmental regula- 
tions seem too for- 
midable. 

Still, the remark- 
able designs for this 
first race will achieve 
the goals expected of 
them. Says race or- 
ganizer Henry Per- 
ry, whose undersea 
efforts are legend 
(such as the design 
of the Perry Cubmarine that helped 
recover a hydrogen bomb lost off Spain): 
“We want to encourage the develop- 
ment of underwater technology, espe- 
cially in the area of propulsors and 
hydrodynamics. We want to encourage 
careers in ocean engineering and ma- 
rine design. And we want to bridge 
the gap between dry theory and wet 
hands-on challenge." 
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Readers Talk Back 


We received an unprecedented response to Stuart F. Brown's 
March interview with Smokey Yunick, “Say, Smokey: What's 
the Car Engine of the Future?" The veteran race-car mech- 
anic,who25 years ago began offering POPULAR SCIENCE read- 
ers advice on fixing ailing vehicles, described his adiabatic- 
engine concept and reflected on issues from computerization. 
to pollution. A selection of letters follows.—The editors 


Simple pleas 


As a recent engineering graduate, I appreciate Smokey's 
sounding out the truth about technology and the major 
automobile manufacturers' use of it. Simpler is better, 
elegantly. From engine size and power to emissions, CAFE 
[corporate average fuel economy] standards, and petroleum 
resources, Smokey has put his finger on the pulse of current 
thinking among young engineers. 

Roger Blaney, Brea, Calif. 


The fact that auto companies have lobbied the CAFE into 

mush is sad. Even sadder is that people buy and drive these 

cars knowing the problems they cause—like acid rain. 
David Sanderson, Petoskey, Mich. 


If I could get the simple car described by Smokey Yunick, I 
would sell both my present cars and gladly pay a premium 


‘Address letters for this column to: Readers Talk Back, PoPULAR Science, 2 Park Ave., New Yor 
N.Y. 10016. We are unable to acknowledge unpublished letters. 
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for the new one. It is rare that I feel the urge to go faster 
than the legal 65 mph. So I don't need 350 horsepower and 
32 valves. I also don't want a six-position seat, power 
windows, idiot lights, or a voice that tells me to close the 
door or that fuel is low. And I don't need a computer- 
controlled system that can fail without warning in a place 
where I can't fix it—much less the garage back home. 
Edmund O. Sporleder, St. Louis, Mo. 


Hurray for Smokey! Finally someone is telling auto makers 
where it's at. As a middle-class working woman, I long ago 
made up my mind not to pay the monetary and environmen- 
tal costs makers have tried to foist on Americans. Give 
me a simple, efficient car for under $6,000, and I'll buy it. 

Monna L. Clemons, Eau Claire, Wis. 


Though Smokey Yunick has good thoughts on cars, he ought 
to put his ideas to work instead of waiting for the automobile 
industry to solve things. He should assemble a car, right 
now, using off-the-shelf items, sock it with available 
simplicity, and farm it out. Some American or foreign auto 
maker would add it to its line. Maybe General Motors would 
give him the dies from its discontinued Chevette. The light 
is green, Smokey. Get moving. 

Roger Lewis, Willis, Va. 


Adiabatic annotations 


The secret of Smokey’s engine is the rotary intake and ex- 
haust valves, better known as cross rotary valves. In the 
1930s R. C. Cross built engines using rotary valves that 
got fantastic power and fuel economy. 

Sidney Harris, Alexandria, Va. 


Smokey Yunick’s “year 2000 engine” betrays a surprising 
lack of understanding of basic thermodynamic principles, 
One has only to look at intercoolers to realize that pre- 
heating intake air is counterproductive. 

Jim Kinsolving, Phoenix, Ariz. 


Smokey replies: I’ve been arguing with engineers and col- 
lege professors for 30 years about the idea reader Kinsolving 
raises—heating the fuel-air mixture before it goes into the 
engine. Many think this idea is garbage—but not everyone. 
The argument I usually get is that if some of the most pow- |. 
erful engines built today have turbochargers with intercool- 
ers that remove heat from the air before it’s put into the 
engine, then I must be doing things completely backwards. 
Yes, an intercooler densifies the air so you can pack more 
of it into the combustion chamber for a more powerful com- 
bustion stroke. But how good is fuel economy with this ar- 
rangement? Not so great. My design does what other en- 
gines can’t: It takes the many hydrocarbon fractions that 
are in gasoline and completely and evenly vaporizes them. 
My patent describes mixing and heating the fuel and air 
in three stages—downstream of the throttle-body injector, 
in the homogenizer/turbocharger, and in the intake mani- 
fold. The sequence and speed of the heating process and 
the violent agitation of the homogenizer work to vaporize 
even the heaviest components of the fuel—the ones that re- 
main unburned and cause knock in conventional engines. 
If it seems impossible for an engine that inhales hot fuel va- 
Continued 
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Readers Talk Back 


por to make good power, then consider 
that 200-degrees-F fuel-air vapor is 
pulled into the intake manifold by the 
homogenizer and trapped between the 
homogenizer and the intake valves. The 
vapor’s specific density can’t drop, even 
though the temperature has run up, so 
the induction system is pressurized to 
10 to 15 psi. 

I also got lots of letters from people 
like reader Harris, saying they've seen 
that valve idea before, or that one-piece 
cylinder-and-head castings were com- 
mon years ago. Well, that’s right. By 
the 1920s or so most of the “exotic” en- 
gine designs of today had already been 
built. Double overhead camshafts, 
multivalve cylinder heads, supercharg- 
ers, and more were in production. When 
I see something that works, I use it. 

I doubt gasoline will stay cheap. 
And before too long, I expect that soci- 
ety’s concern about air pollution and 
the greenhouse effect will result in legis- 
lation forcing car companies to build 
truly efficient engines. After working 
on the hot-vapor engine for 35 years, 
I would love to see a simple and efficient 
engine in production. 


Cheers 


Smokey hit the nail on the head and 
drove it in with one swing of the ham- 
mer. Why would a man of his back- 
ground drive a Fiesta to work? If it 
stops, he won't have to worry about not 
having wheels for a week or two. 
Vern Klimochko 
Binscarth, Manitoba, Canada 


Other issues 


Smokey hinted at but did not address 
the issue of high auto-part costs. The 
auto industry is overripe for stand- 
ardization of parts. This would sub- 
stantially decrease the parts prices— 
perhaps by 50 percent or more. Let 
high-priced individuality in cars con- 
tinue to flourish for the rich. Most of 
us only need something reliable to get 

around without going broke. 
William W. Burroughs Jr. 
Manchester, Mass. 


Smokey's vision of the automobile's fu- 
ture is wise but incomplete. The cru- 
cial requirement for car-design reform 
is a lowering of the speed of most cars 
in most uses. At present design speeds, 
low-gas-consuming cars must be small 
and of small use. Everyone would ben- 
efit from a two-tier system, with eco- 
nomical 40-mph cars serving most ur- 
ban needs and high-powered highway 
cars for all who want them. a 

Bill Durham, Seattle, Wash. 


Advertisement 


Save Gas, Save Engine with ‘POLY’ 


DOUBLE GUARANTEE (See Details Below) 


The following introduces one of the 
most fully tested and credentialed gas sav- 
ing, friction reducing engine treatments 
ever to reach the market! 

WHAT IS POLY? “Poly” is short for 
polytetrafluoroethylene (TFE). It is the slip- 
periest substance known to man. The 1988 
Guinness Book of World Records (pg. 182) 
says: “The lowest coefficient of static and 
dynamic friction of any solid is 0.02, in the 
case of Polytetrafluoroethylene -equiv- 
alent to wet ice on ice. It was first 
manufactured in quantity by E.l. duPont in 
1943, and is marketed as Teflon™.” 

The PetroLon Corporation, makers of 
Slick 50, have invented a way to per- 
manently bind this slippery chemical to 
your engine with one treatment. All you do 
is add one quart of Slick 50 to your oil dur- 
ing oil and filter change. By reducing 
engine friction, Slick 50 increases gas 
mileage and horsepower and reduces 
engine operating temperature thus caus- 
ing your oil and engine to last longer. Just 
as important, it reduces metal wear, 
defraying costly overhauls. 


Slick 50's credenti. 


e impressive 


"Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests in- 
dicate that it will improve gas mileage by 
about two or three miles per gallon...Slick 
50 does exactly what PetroLon claims it 
does." Consumers Digest,(March/April 1982, p. 35) 

Researchers at a nationally respected 
research laboratory, after applying a 
powerful ultrasonic cleaning process to a 
Slick 50 treated engine part, were surpris- 
ed at its permanence. They stated, "We ac- 
tually expected the PetroLon Slick 50 ‘Poly’ 
resin coating to also be removed, but later 
found it was still there.” 

The Federal Aviation Administration has 
fully accepted a similar product — Slick 50 
Aircraft Treatment (F.A.R. 433.49). 

TUV, a German testing laboratory with 
credentials every bit as prestigious as our 
Underwriters Laboratories, tested Slick 50 
in 1986. They found substantial increases 
in both gas mileage and horsepower. Their 
tests showed that these gains were due to 
a reduction in friction. 

A test done at the San Diego State 
University revealed that, "Slick 50 does in- 
crease horsepower and decreases fuel 
consumption in tests done at the univer- 
sity." The Space Shuttle Columbia uses 
the chemical "poly" in its gears and bear- 
ings because it is the only chemical lubri- 
cant which can withstand the heat and 
corrosive elements of space. 

Perhaps the most dramatic of all is a 
torture test overseen by the Automotive 
Services Council for Pennsylvania. This 
test was shown on television station 
WTVE: Three cars with between 75,000 and 
129,000 miles on them, were treated with 
Slick 50. Six months later the oil was drain- 
ed from each vehicle and the cars were 
driven without the oil plugs for about half 
an hour. The water temperature never rose 
and the engines sustained no apparent 
damage. 


FREE 

Wynn's" 
Engine 

Flush 


How do you give an engine a "poly" 
treatment? Very simply! Just before an oil 
and filter change, add Wynn's" Engine 
Flush (sent free with each order) to clean 
Out your engine. Then drain your oil, 
change the filter, and add the proper 
amount of oil less one quart. Add one 
quart of Slick 50, drive for thirty minutes, 
and leave it in the crankcase for 3,000 
miles. (Add two quarts for engines with oil 
capacities of seven quarts or more.) 

Slick 50 gives a permanent coating so 
you need to treat your engine only once, 
and not each time you change your oil. 
Slick 50 is also excellent for turbocharged 
engines, aluminum block engines and 
rotary engines. 

Will it work with most oil? Yes! Slick 50 
will work with all petroleum-based oils and 
synthetics compatible with petroleum bas- 
ed oils. 

What are the benefits of Slick 50? Your 
actual benefits in percentages may vary, 
depending on the kind of driving you do, 
the condition of your vehicle, etc. By 
reducing friction, Slick 50 does all of the 
following: Slick 50 increases gas mileage. 
Slick 50 increases horsepower - small 
economy cars and large RV's really need 
this! Slick 50 makes for easier starting (im- 
portant in cold weather.) Slick 50 reduces 
operating temperatures, thus increasing 
the lubrication of your oil and the life of 
your engine. Since lubricating lead is be- 
ing removed from gas, and unleaded gas is 
poor in lubricating qualities, this extra 
lubrication of Slick 50 on valve systems 
and guides is a real bonus. 

Last, but not least, the drastic reduction 
in engine wear can delay costly overhauls. 
These can often cost well over $1,000. 
Slick 50 eliminates the "lubrication starva- 
tion" that all cars experience when you 
first start them, before the oil has a chance 


to circulate. Up to 90% of the wear on a 
car can be caused by this lubrication star- 
vation. You receive all these benefits for 
less than the cost of two tanks of gas 
($39.95). 

Will Slick 50 harm my engine or affect 
my warranty? No! Slick 50 is suspended in 
an excellent grade of petroleum oil which 
meets, or exceeds, every manufacturers 
engine warranty requirements. In addition, 
this oil carries an API (American Petroleum 
Institute) service classification SF-CC-CD. 

More Slick 50 products are available. 
These include Gear Treatment (manual 
transmission, etc.) 2-Cycle Engine Treat- 
ment, Grease, Fuel Conditioner, and 
Power Boost. Free information sent on re- 
quest. 


DOUBLE GUARANTEE! 
Guaranteed lowest price and W 
guaranteed satisfaction. If at the ff 
time of purchase you have seen lj 
Slick 50 advertised in a current 
magazine at a lower price, we will ff 
beat that price by $2.00 a quart and Y 
| you will still get your free engine f 
flush. If you are not satisfied with | 
our Slick 50, within 4 months, send f 
I) us a note and proof of purchase for W 

a full refund of purchase price. This $ 
makes trying Slick 50 RISK FREE to ( 
you. We have been in business for YW 
10 years and intend to keep our (IP 
i} customers happy. 


Free Wynn's" Engine Flush sent with 
each order. Free shipping with orders of 2 
or more. 

DEALERSHIPS AVAILABLE 

Easy Toll-Free number. 
To order your own Slick 50 friction reducer 
and free Wynn's" Engine Flush, call toll 
free 1-800-227-5425. Or send to 

cc oso e e x FOTE 
US. AUTOIECH 
INNOVATIONS & TECHNOLO 

FOR PERFORMANCE MOTORING 


407 Del Rio Road, Berthoud, CO 80513. 


O I enclose $39.95 + $4 shipping and handling 

O Send me qts. of Slick 50 @ $39.95 ea. 
FREE shipping (2 or more) PS6 

O Check O C.O.D. O VISA/MC/DISCOVER 


Card, Exp.. 


Name. 


P 
(Give Street Address for U.P.S. delivery) 


City. 


State Zip 


Teflon is a reg. trademark of Dupont, Wynn's is a reg. 
trademark of Wynn Oil Co. 


To get a good idea 
of what a great 
idea we have in 
Image 

Watches. . . 

paste 

your color 

logo here. 


OR EVEN BETTER 


Send us 
your color logo 


(Any size letterhead, photo, brochure, artwork) 


along with $16.50, and 
we'll rush you a 

personalized working 

quartz watch sample as 
our convincer! 


Your company logo in full col- 
or is the dial of a handsome 
wristwatch. Goldentone case, 
leather strap, battery powered 
quartz movement with 1 year 
limited warranty. Men’s and 
women’s sizes. Remarkably 
inexpensive even in small 
quantities. 


A timely idea for — 

* Incentive 
Premium 
Dealer/Loader 
Business Gift 
Convention or 
Meeting Giveaway 


Catalog sheet and 
details on request. 
Limit: 2 samples per company @ $1650 ea. 


IMAGE watches, INC. 


(manufacturers/master watchmakers) 
227 E. Pomona Blvd. 
Monterey Park, CA 91754 
Attn: Mr. Colley 
(213) 726-8050 
9am-5pm Mon-Fri Pacific Coast Time 
Money Back Guarantee 
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Use the same Kodak film preferred by 
Hollywood’s professional filmmakers 


Get PRINTS...or SLIDES...or BOTH 


from the same roll of film 
plus fine-grain negatives for beautiful enlargements. 


FREE REPLACEMENT FILM is included 
with every roll of 5247 you send in for our 
low cost processing. 


Modern Photography rated our 
35mm 5247 prints and slides the 
best of all labs tested. (A reprint 
of test results will be included 
with our free film offer.) 


= m ma a -— ee -— — — — 
T" iNTRODUCTORY OFFER for 1st time users! 


Please rush me a free — 38 (or) — 24exposure m 
roll of 5247 film. | enclose $1.00 per roll postage/ 
handling. (Limit 2 rolls, please.) PS6 
Name. 

Address. 


CiyStte — Zip 


WALE LABORATORIES 


2960 Simms Street, Hollywood, Florida 33020-9000 
Postageanding charge is for im oniy Deas no include 
ing. Process EGN 2 a valable si Dale Laboratori 
mag availa iiny al otne laboratorios; bly limited to 
Tim and proe ‘entire month 


VARIES WITH 


— VHIGE 


EXCLUSIVE SLIDING CUSHION with PULLOUT TRAY. World-class design 
‘and materiais. First choice for comfort, convenience, appearance. Over 
10,000 sold! 


TEC mates M mec bust sed voices, MICA 
VW-AUDI — BMW — GM — ISUZU, etc. 
Specify Trac/Pad" assembly for vehicles with lódod center 


740/60— PEUGEOT 405 — 5-10 BLAZER — MAZDA RX-7— PORSCHE 
944. Many others. 

‘Molded leather-grain cushions in color choices. Fast installation. 
Return guarantee. Cail/Write for free literature. VISA/MC phone orders. 
 NUSCO ENGINEERING CO., INC. 

174 Calvin Rd., Witton, CT 06887 (203) 762-3181 


WORLD’S SMALLEST. 
WEATHER STATION 


THE AMAZING WEATHER COMPUTER THAT 
YOU CAN HOLD IN THE PALM OF YOUR HAND. 
DIGITAR's new TWR-3 Micro Weather Station includes 
a computer, precision wind vane and speed sensor with 
mounting hardware, and 40 feet of cable. For only 
$152.95. With the optional, suomaticempiying RG-3 

($4995) you can even monitor rainfall! 


Add $580 for shipping, plus sales tax for California deliveries. 


DIGITAR 


3465 Diablo Avenue. 
MADE IN USA. Hayward, CA 94545 MIC & VISA 
ORDERS ONLY: 1-800-678-3669 
C a.m. - 5:30 pm. Pacific Time) 
INFORMATION: 413-732-7814 PSB89 FAX: 413-732-9188 


FACTORY DIRECT CLOCKS 
AND FURNITURE 


Do-It-Yourself 

Kits or Assembled 

and Finished 

© Grandfather Clocks, 
Mantel and Wall Clocks 

* Cabinets, Chests, Tables, 
Chairs, Desks...and more! 

* Solid 3/4" Black Walnut, 
Cherry, or Oak 

* Heirloom Quality 

* Solid Brass West German 
Movements and Dials 


* Money Back Guarantee 


SEND $1 


iy CATALOG 
CLOCK COMPANY 
World's Largest Manufacturer of Grandfather Clock Kits 
i SI Emperor industrial Park 
Fairhope Alabama 36532 e Prone 1-205-928-2316 
Lam interested in 
C1 Oc-t-Yourse Kits C Finished Clocks D Finished Furniture 
Name 
Street 
City 
State Zip. 


(Please Print) 


“Say, Smokey—" 


A clinic on cars by Smokey Yunick, America’s most famous mechanic 


Dieseling damage? 


What causes an engine to diesel, and 
will it harm my engine? 
Thomas L. Murray, Columbia, S.C. 


Dieseling is a condition that occurs after 
an engine's ignition has been turned 
off and the combustion chamber re- 
mains hot enough to ignite fuel that re- 
mains in the manifold. No spark is 
needed for ignition. Dieseling doesn't 
harm an engine, but it surely doesn't 
help either. 


Rough rider 


Ihave a 1987 Nissan Maxima station 
wagon that rides like a truck. Is there 
anything I can do to soften the ride, 
such as changing the shock absorbers 
or springs? 

Fred Giuffre, Brooklyn, N.Y. 


You can soften the ride, but I wouldn't 
recommend it. The springs, shock ab- 
sorbers, wheels, and tires are interre- 
lated and work as a complete system. 
A change in any item will dramatically 
affect your car’s handling and braking. 
Ifthe manufacturer doesn’t offer an up- 
graded suspension package, don’t try 
to engineer one yourself. But if a repu- 
table aftermarket vendor has a suspen- 
sion retrofit kit for your car, it may be 
worth a try. 


Oil update 


In the November 1988 issue Steven 
Crawford wrote about his Ford F-150 
pickup truck that burned a quart of 
oil every 500 miles. Ford’s customer in- 
formation bulletin T-16 covers the prob- 
lem for owners of 1986-87 Econoline 
150/250 vans and F-150/250 pickups 
that use a quart of oil in 900 miles or 
less. 

David Walton, Austin, Texas 


Thanks for the information David. 


Tight fit 


The space under the hood of my Nissan 
Maxima wagon is so limited that it is 
impossible to reach many places. It 
took two hours to change the oil filter. 

Max Bean, Grove City, Ohio 


There has been a lot of moaning and 
groaning in the past 20 years by cus- 


tomers and repair people about access 
to engine parts. I’ve worked on cars 
where you have to loosen the engine 
from its mounts to change spark plugs. 
Some of these maintenance problems 
are engineering mistakes, but others are 
caused by using an engine in too many 
different models. The things to look for 
when buying a new car are simplicity 
and ease of access to vital areas, like 
spark plugs and oil filters. 


Pressure on the oil 


When I start the V6 engine in my 
Nissan Pathfinder, the oil pressure 
gauge indicates 60 psi. As the engine 
warms, the oil pressure gauge reads 
25 to 30 psi. Then after about 20 min- 
utes of driving, the pressure indicated 
on the gauge drops to one psi. Is the 
gauge correct? 

D. B. Andrew, Big Bear Lake, Calif. 


Your engine should have at least 10 psi 
of oil pressure for every 1,000 rpm of 
engine speed. I think you have gauge 
trouble. A running engine at near zero 
oil pressure should be knocking and 
will probably destroy itself in a few 
miles of driving. By installing a direct- 
reading oil-pressure gauge, you can tell 
if the fault is in the engine or the truck’s 
gauge. 


Special care seal 


I have a 1984 Chevrolet S-10 pickup 

truck equipped with a 2.8-liter V6 that 

leaks oil. The dealer wants to charge 

me $400 to replace the oil seal. Is this 
a rip-off? 

William Sjurson 

West Sacramento, Calif. 


The engine in your pickup has a fancy 
rear oil seal that requires the engine to 
be removed for the seal to be replaced. 
Because you have to pull the engine to 
get at the rear seal and the truck is five 
years old, it would be a good idea to 
consider taking the engine apart to 
clean and replace parts as needed. 


Pinging pickup 


The engine on my 1981 Dodge pickup 
truck pings even though the timing is 
set to the specification in the repair 
manual. I backed off the timing from 
12 degrees bottom top center to six de- 
grees BTC, and the pinging stopped. 

Continued 


At Armstrong, we've been 
building toughness into our 
tires for over 75 years. 

Like our Five Star premium 
radial. With a road gripping 
all-season tread, an aramid- 
over-steel Durafold ™ belting 
system and our best 50,000 
mile limited warranty.* 

See your local Armstrong 
dealer today for the tires built 
tough as a rhino. 


* For complete details contact your 
Armstrong dealer. 
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THE COLD FACTS “Say, Smoke 


ABOUT COOLING. 


Send for your free copy of 
the Tempstar Home Comfort Guide 
and get started on the road to 
energy savings. This easy-to-read 
booklet tells you everything you 
need to know about buying an 
energy efficient home heating or 
cooling system. 

For example, did you know 
that the Tempstar 712AC is one 
of the most efficient air condi- 
tioners on the market today? 

Send for your copy of the 

Tempstar Home Comfort Guide 

and learn how 
you can 
lower those 
monthly 
energy costs. 


Fora FREE copy 
of the Tempstar 
Home Comfort 
Guide, call 
toll-free 
1-800-447-2882 
or fill in this coupon and mail to: 
‘Tempstar Home Comfort Guide Offer 
460 Tenth Circle North 
Nashville, TN 37203 


YES, I'd like to learn how to save on 
energy costs. Send me your FREE copy 
of the Tempstar Home Comfort Guide. 


Name. 

Street. 

City 

State. — č Zip 
qum 


| TEMPSTA2 ! 


| Heating and Cooling Products 
I Rely on the Star I 
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What's wrong? 
Jerry Kasmauski, Spring Lake, Miss. 


Apparently the ignition system's auto- 
matic timing advance system is not 
working to specification. The timing on 
your engine is advancing too far on ac- 
celeration or high-load situations. 


Level-headed Chevette 


I have a 1979 Chevrolet Chevette that 
will only run properly on a level road. 
As soon as I start up even a small hill, 
the engine stops. 

M. A. Burr, Chippewa Lake, Ohio 


I think your trouble is that the engine 
is not getting enough gas. Check the 
fuel tank, lines, and filter for blockage 
or breaks. If you don't find anything 
major, try jacking up the front end of 
the car with the transmission in neu- 
tral and see if the engine begins to 
stumble. Then try running the car level 
with the brakes applied to simulate the 
load of going up hill. Stop if you smell 
the brake lining burning. These checks 
should give a clue as to what is going 
on. 


Mixed fuel 


Is mixing transmission oil into diesel 
fuel OK? If so, please let me know how 
much I should add for a 20-gallon tank. 
Eugene Davidson, Three Springs, Pa. 


For years I've been hearing that it's 
beneficial to mix transmission oil into 
diesel fuel. But I emphatically say use 
only the fuel specified by the manufac- 
turer for your engine. If the fuel is 
clean and at advertised specifications, 
it should be all you need to operate the 
engine. 


Tire advice 


Ihave a 1977 B200 Dodge Maxi-wagon 
with original wheel rims. I have been 
using bias ply tires, but these are get- 
ting hard to find. Should I switch to 
radial tires? What size do you think 
would be appropriate? 

Tom Heess, Miami, Fla. 


First measure the outer diameter of your 
present tires. Then go to the tire store 
and have the salesperson check the tire 
specifications for outer diameter, rim 
size, and. width. You'll probably find 
an exact match, if not something close. 


Got a car problem? Send it to “Say, Smokey—,” POPULAR 
Science, 2 Park Ave., New York, N.Y. 10016. All letters are 
read, and those of widest interest are answered in this col- 
umn. Due to the large volume of mail, Smokey cannot reply 
to letters not selected for publication. 


Now earn 


up to $350 
up one night's work 


$20,000 a year part-time, or $35,000 to 
$50,000 + full-time — that's what people with 
no previous experience are making cleaning 
restaurant kitchen vent y edel using our 
proven Pressure Washing System. Every res- 


laurant needs this service. So there's high 
demand, repeat business and few real com- 
petitors — we'll prove 
it! Not a franchise — 


you keep every penny 
Ou make. Train at 
ome with our exclu- 
sive training video and 
manual, or come to 
one of our training 
seminars. Do it your- 
self or hire a crew. Be 
your own boss, set 
your own hours and ff 
make great mone! 
Call or write for FREE 
INFORMATION — with- 
out obligation. 


RENT OUR INTRODUCTORY VIDEO on 
Pressure Washing. Send $2.00 plus a $17.00 
deposit (refunded when you return the tape) or 
call TOLL FREE for details. 
C Send FREE information kit about PRESSURE 
WASHING and the opportunities it offers me. 
© Enclosed is $19. Send INTRO VIDEO in 
( )VHS( ) Beta. 


Name 
Address 
Zip 


Black Magic Pressure Washing 


7296 Mtn. Rd., Box 250, Stowe VT 05672 
Call TOLL FREE : 1-800-334-3395, ext. 7296 


THE 
NEWSLETTER 
OF 


INVENTION AND 
COMMERCIALIZATION 


Assisting the Inventor and 
Entrepreneur from Idea to Market 


GOT AN IDEA FOR THE BEST THING SINCE 
SLICED BREAD? 


LEARN 
* How to recognize good ideas 
* How to protect your secrets 
+ How to obtain patents 
* How and when to hire a lawyer 
* How to approach a venture capitalist 
or bank 
* How to run a start-up company 
* And much more 


This premiere newsletter is written in layman's 
language by experts in patent law, start-ups, 
and operations. 


Just $39 for one year's subscription (9 issues) 


Here's my $39 for your Newsletter. Start my 
subscription right away! Please print. 


Name 
Address 
City State Zip 


LIFE SAVER PRESS, INC. 
3551 So. Monaco Pkwy., Ste. 314 
Denver, CO 80237 


(303) 756-5288 
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At 14 hp, the 240 tractor with 46-inch 
mower deck has plenty of power to 


Small flat-bed robots—automated 
guided vehicles, or AGVs—scurry 
across the gray concrete floor in ap- 
parent free-ranging fashion between 
assembly stations. Controlled by DEC 
computers and software, the AGVs I 
see each carry a vehicle in some dif- 
ferent stage of assembly; each will 
finish its rounds with a completely as- 
sembled unit. Is this an auto-manu- 
facturing plant? A military industrial 
facility? 

No. I am at the John Deere Horicon 
Works, in Horicon, Wis., where Deere 
& Co. manufactures, among other 
things, its new 200 Series tractors. The 
200 line, which ranges in power from 
14 to 18 horsepower and in price from 
$3,769 to $5,599, is the first redesign 
of Deere’s mid-size tractors in 14 years. 
Major improvements include an injec- 
tion-molded hood of General Electric 
Noryl GTX resin, Kawasaki overhead- 
valve engines with electronic ignition, 
recirculating-ball steering with a 25- 
inch turning radius, and a corrosion- 
resistant finish. I was particularly 
impressed with the new quick-attach- 


tackle hilly lawns. The gear-drive trans- 
mission has six speeds, plus reverse. 


ment implement system in which ac- 
cessories can be switched in minutes. 

Popucar Science Art Director Dave 
Houser and his wife, Rita, put the 14- 
hp 240 through its paces mowing their 
two-acre lawn. “I own an old 110, and 
I was impressed with the tight turn- 
ing radius, power, and wider track of 
this new model,” says Houser. “The kill 
switch under the seat and the clutch 
may be a bit too sensitive, though. It’s 
easy to jolt the tractor when you start 
off, and if you bounce off the seat even 
slightly, the mower dies.” 

I tried out the 14-hp 240 tractor over 
the winter, keeping my 300-foot drive- 
way clear of snow. The tractor never 
failed to start, even though I kept it 
outside under a tarp, and it seemed to 
have power to spare. The only prob- 
lem I had was a small annoying one in 
which the discharge-chute turning 
crank occasionally disengaged from the 
snow-thrower attachment. Deere mar- 
keting coordinator Jim Behrens says 
the design has been corrected. Deere 
& Co., John Deere Rd., Moline, Ill. 
61265.— Timothy O. Bakke 


Whether driving on or off the 
road, you want tires that can 
really take the punishment. 

Like our Norseman All 
Season. With a road gripping 
tread, a patented Tredloce 
belting system of woven 
aramid, and a 40,000 mile 
warranty.* 

See your local Armstrong 
dealer today for the tires built 
tough as a rhino. 


* For complete details contact your 
Armstrong dealer. 
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Wordless Workshop 


By ROY DOTY 


$50 to Pat Kirtland of Rome, Ga., for this idea. Send yours (with 
Social Security No.) to Wordless, Popurar Science, 2 Park Ave., New 
York, N.Y. 10016. Only purchased ideas can be acknowledged. 
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e Your Own Boss! 


Start your own profitable business! 


Are you ready to be your own boss? Read this! 
Are you fed up with working for someone else? Tired of seeing 
the money you make go to others? Well, now you can join the 
thousands of successful men and women who are pocketing big 
profits in a business they started themselves 


If you have ambition and are willing Wag 
to work to become successful, there is a 
great opportunity to make it really big 
in a business of your own. Here's why! 
Since 1983 the number of self-employed 
people in the U.S. has grown by about 
500,000 each year. And the number of 
employees in very small companies has 
increased twice as fast as those in large 
firms. 


So you can see there has never been a 
better time to start a business! But to 
make it really big in a business of your 
own, you need the facts that can start 
you in the right direction. Because the 
first decisions you make about your 


new business will be the most Here's what's covered 


important one: in the eight volumes: 

* How to decide on the right business for 
Here are all the Answers Sod 
You Need... * How much money you'll need and how to 


All the Pitfalls to Avoid 


Now you can learn all the business and 
management techniques you need in the 
“Starting Your Own Business Library.” We 
reveal the tips and tactics that can make the 
difference between success and failure — all 
in this complete, 8-volume set. 

The "Starting Your Own Business 
Library" spells out everything in detail — 
product development, fínancing the start-up, 
marketing, inventory control, bookkeeping 
and everything else vou need to start and 
run a successful business. Even if you've 
already gotten into a business, the Library 
can help you get it growing faster! 

This authoritative work was produced by 
the same company that has trained 
thousands of men and women to start their 
own businesses. Every word has been 
carefully reviewed to make sure it’s accurate 
and practical. 


It's All Here... It’s Easy to Use 
And We Show You Step-By-Step 


The “Starting Your Own Business 
Library" is so easy to use, you'll refer to it 
over and over again. And there's no need to 
read one volume before you read the next — 
if you need help on record-keeping, go to that 
volume. If you want to know about 
insurance, look it up in Volume IV. 
Marketing is in Volume II, Every subject is 
covered, but you won't need to wade through 
a lot of material you don't need 

Also included are eight audiocassettes 


zet financing. 


work out of 


* How to hire the pe 
e How to answer lega! 
advice. 
records. 


getit all done. 


Entrepreneur Suc 
Your Business, Insurance 
For Your Employees, 
Choosing the Business 
Insurance You Need, 
Creating an Effective Ad, 
Handling Your Own Public 
Relations, and Effective 
Interviewing. 


pto coder cda 
Take Advantage 

of Our 30-Day 

No-Risk Offer 


Order the entire eight- 
volume library. Read and 
use everything without. 
risk for 30 days and judge 
for vourself! If you're not 


convinced it can help you 
start your own money- 


* How to select your place of business — 

your home or rent space. 

* How to develop and fine-tune your 
advertising and marketing program 

you Il need. 

questions and ask for 


* How to get insurance and set up vour 
e How to manage your time, so you can 
.--plus much, much more, including, as 


an added bonus, seven special guides — 
tories, Locating 


n 


If You Order 


Eight Audiocassettes Give 
You Practical Applications of 
Real Situations 
Listen to “real-life” stories. These tapes are 
entertaining, informative and thought- 
provoking. They're not just a re-hash of what 
you learn in the library volumes and special 
guides. Instead, they present case studies 
and examples of situations like the ones 
you will experience when you start your 
own business. 


/ 


Now! 
letails below... 


So if you're tired of making money for 
someone else, and you're ready to start 
pocketing the profits yourself; send for the 
“Starting Your Own Business Library” on 
our no-risk offer. And if you order now, we'll 
include two free gifts — the special guide, 
Entrepreneur Success Stories; “and the 
audiocassette, "Getting Started." They're 
yours to keep, even if you decide to return 
the "Starting Your Own Business Library" 
during your 30-day examination period for a 
full refund with no questions asked. 

So what have you got to Tose? Start today 
toward earning big profits in your own 

s... thousands have done it, and so 

can you! Order now! 


Call ga Dept. 
Now 1-800-252-5600 rase 
(For FAX ordering, call 1-717-343-0560) 
Or mail coupon today. 
National Learning Systems, Dept. FAKB69 


925 Oak Street 
Scranton, PA 18508 


Yes! twant to review the entire 
“Starting Your Own Business Library” on 
your no-risk, 30-day money-back 
guarantee If I am not 100% satisfied, I may 
'eep the “Entrepreneur Success Stories” 
and the “Getting Started” audiocassette as 
my two free gifts, and return the balance 
of the set at any time within the 30 days, 
and you will refund my money in full. 


Please check payment option you prefer: 


l 
C I enclose payment in full of $99* plus $2.25 postage and | 
handling, for a total of $101.25, by check or money order. | 


O Charge my credit card the full price of $99* plus $2.25 postage 


and handfing upon shipment. 
*CA and PA residents, add $5.94 state tax. | 
C] American Express | 


that let you learn while vou're “on the go" — making sal snes, OVISA MasterCard 
x your car. Ye 1 if for any reason vou're not i x 

at home orin your car. You get itall. -and 100% salisfied. just send Account No. Expires | 

‘ou get it all in one shipment, so you can be cl erce 3 
you gel L Eo gers y n back everything (except Signature | 
sure it's exactly what you want during your your free pitts) during that s 
30-day trial examination period. fime and receive a fall K Name l 

: z b refund — no questions Address | 

National Learning Systems í City and State Zip | 
A Subsidiary of National Education Corporation y ES Em. m. d 
925 Oak Street, Scranton, PA 18508 Ce uses ui Ri UI) A (0 ————————————————. 


Aselection of catalogs and booklets avail- 
able from a variety of dependable companies. 
This section makes It easy to get as many as you 
want with just one coupon. Simply check the cata- 
logs you want; the numbers in the coupon at the end 


of the section correspond to those in the ads. 
Please note that some are free, while others require 
payment. A $1 handling fee must also be included 
with the coupon. Please send check or money order; no 
stamps or cash, please. 


1 American Association for Voca- 
tional Instructional Materials 
(AAVIM) 


Shocked at the high cost of 
electrical repair bills? Plumbing 
troubles draining your wallet? 
Why not do-it-yourself with 
AAVIN's informative paperback 
books. Easy to follow procedures 
and simple, detailed illustrations 
eliminate difficulty in under- 
standing concepts and their 
practical applications. Titles 
include: Electrical Wiring, Plumb- 
ing Skills, Floor Framing and 
many, many more! Send for our 
FREE catalog. 


The Latest Audio and 
Video Equipment 


You'll find hundreds of compo- 
nents from dozens of the top 
brands in the latest Crutchfield 
catalog. Full-color photos, com- 
plete descriptions, and compari- 
son charts of features and specs 
give you the information you 
need. Our discount prices make 
Kenwood, Sony, Pioneer, Bose 
and other quality brands afford- 
able. Send for your copy today. 
$1.00 


An Uncommon Fence Store for 
the Do-It-Yourselfer 


Chainlink—150 combos of 
types, sizes and colors. Privacy 
slats, ornamental metal fences, 
plastic and PVC fencing, electric 
fence supplies, slip-on pipe 
fittings, wood hardware—orna- 
mental post toppers and finials. 
Kennel/pet cages and other 
specialty items by the dozen! 
Latest and most innovative 
products available. Illustrated 
catalog $3.00. Williams Fencing, 
Inc., Rt. 9, Box 75, Ulster Park, 
NY 12487. 


KINCO 


Don'tlet weeds and brush take 
over your property. Self-pro- 
pelled, walk behind, sickle bar 
mower handles any terrain you 
can walk. Clean-up in minutes 
areas that would take hours by 
hand. Send for FREE literature, 

or call toll-free 1-800-234-0515. 
KINCO, Dept. 9095, 170 N. 
Pascal, St. Paul, MN 55104. 


ê A Woodworker's Guide to 
Machinery... 


Free Trial Issue 
Exclusive PullOut™ Plans! Full- 

size shop plans (16x22) in each 
issue. 


Popular Woodworking magazine 
is loaded with plans for furniture 
and gift projects. There's also Jig 
Journal, Tricks of the Trade, Focus 
on Carving and The Turner's Page. 
We'll send you our next issue of 
Popular Woodworking. If you like 
it, you'll pay $17.00 for a year's 
subscription. If you don't, you'll 
return your bill marked "Cancel" 
and keep that first issue FREE. 


This 24 page catalog includes 
pictures and descriptions of 
most any machinery you might 
be looking for. Table saws, 
lathes, drills, shapers, sanders, 
jointers and much more. In the 
past 12 years we have put 
together a fine quality selection 
of supplies and tools for every 
woodworker. Professionals, 
commercial, or just the home 
handyman will find something 
priced just for his need. Call for 
your free copy today. 
1-800-845-9356. 


Your 
handy guide 
for small 

outi 


Announcing Ultra Lightweight 
Outboards! 


Amazing new outboard weighs 
52% less than every other out- 
board in similar HP size. The hot 
new Cruise 'N Carry outboards 
are without questions the lightest 
motors available today! Plus they 
are priced up to hundreds of 
dollars less— giving you surpris- 
ingly affordable outboard no 
matter what your small-to- 
medium boating needs are! FREE 
complete information. 


8 BARNES & NOBLE Bookstores 


Satisfying booklovers since 
1873, this unique catalog from 
the "world's largest bookstore" 
brings you hundreds of hardcover 
and paperback book bargains in 
every conceivable category, from 
home improvement and garden- 
ingto astronomy and computer 
technology. Also offered are 
records and tapes, videocas- 
settes, and desk accessories, 
available exclusively from Barnes 
&Noble—with savings up to 
8096 off publishers' prices. 
30-day money back guarantee. 
U.S. FREE 


Plastic Parts Manufacturing 
Equipment For Small Business 


Manufacture the plastic parts. 
needed in your business or 
manufacture parts for profit for 
other businesses. Using heat, 
vacuum and mechanical force a 
sheet of plastic can be formed 
into a nearly unlimited variety of 
shapes. Electronic cases, 
planters, packing trays, signs, 
skylights, etc. can be quickly 
formed using our thermoforming 
machines. Free brochure. 
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Velux-America Inc. 


Let the world leader in roof win- 
dows and skylights show you how 
easy it is to capture more natural 
light and provide better ventila- 
tion for your home. Our full-color 
brochure gives you all the infor- 
mation you need for your home 
building and remodeling plans. 
FREE. 


mimes.) rn 


US AUTOTECH 


Car and Truck Care 


U.S. Auto-Tech's FREE catalog 
features new and innovative 
items to help save money, extend 
the life of your car, van, or light 
truck and enhance its value. 
Renowned Slick-50 Friction 
Reducers, American made 

Lazer portable air compressors, 
Kolorkey—the only carnauba car 
waxthat comes in colors—Wolf 
and classic accessories, and 
dozens of other innovations lead 
the list of quality offerings. Order 
your free full-color catalogue 
today! 
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The Newest Innovative 
Products... 


For yourself, your family, your 
home, your car and your 
friends—with both the lowest 
catalog prices and your satisfac- 
tion GUARANTEED! Select from 
nearly 200 items, then try what 
you like for up to 30 days before 
deciding whether to keep it! 
Many exclusive products. Send 
for catalog—price refundable 


Order Toll-Free 
800-228-3407 
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Burden's Surplus Center 


Bigger than ever, the 1989 SUR- 
PLUS CENTER catalog has 120 
pages of savings. All types of 
electric motors (AC, DC, gear 
reduction). Air compressors and 
accessories. Wide variety of 
pressure washers, hydraulic 
pumps, valves and cylinders. 
Burglar and fire alarm systems. 
Standby power generators, 
surveying instruments. Surplus 
Centeris your one-stop equip- 
ment headquarters. FREE. 
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The Command Post, Inc. 


Everything needed to play Paint- 
ball (Adult version of Cowboys 
and Indians) and a lot more fun! 
Over 100 different paintball 
guns; over 500 accessory items. 
Plus AirSoft replica guns, knives, 
swords, blow-guns, slingshots 
and airguns. Giant new 84-page 
full line catalog. The Command 
Post has it all! $3.00. 


Traffic Radar 


Free information from Cincinnati 
Microwave explains the princi- 
ples behind traffic radar, includ- 
ing limitations that can result in 
incorrect speed readings. Also 
includes information on Escort 
and Passport radar warning 
receivers, which are only sold 
factory direct. Call toll-free 1- 
800-543-1608. 


Engine Service Group 


ENGINE SERVICE GROUP fea- 
tures overhaul kits for all popular 
cars and trucks at prices “below 
wholesale." America's finest 

3 pistons, rings, bearings, cam- 
shafts, oil pumps, gaskets, etc. 
are "on sale" in this catalog. 
$2.00 


Great Gift Ideas... 


Literature describes water 
purifiers ranging in size from 12 
oz. portable units to residential 
and 26 GPM total supply sys- 
tems. Purifiers remove Giardia, 
asbestos, chemicals and foul 
tastes and odors. Made in 
U.S.A. General Ecology, Inc., 
151 Sheree Blvd., Lionville, PA 
19353, or 1-800-441-8166. 
Free. 
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The Catalog of How-To and Self- 
Improvement Video Tapes 


Informative and entertaining 
tapes are available in every field. 
Subjects include home improve- 
ment, gardening, boating, 
sports, self-defense, computers, 
nature, travel and many more. 
You and your family will have 
access to over 2,000 tapes and 
200 subjects. Includes photos, 
descriptions and reviews of all 
tapes. Order VIDEO MAGALOG 
today! Only $2.95. REFUNDABLE 
with first mail-in order. 


D 
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Heathkit. Electronics for 
the homeowner and the 
professional. 


Exciting new products featured in 
the Spring 1989 Heathkit Cata- 
log include the kit 27" picture-in- 
picture TV and the 6144" tall radio 
controlled Fairwind sailboat. The 
98-page color catalog carries full 
lines of kit and assembled prod- 
ucts in Home Entertainment, 
Home Security and Lighting, 
Weather, Marine, Radio Control, 
Amateur Radio, Computers, 
Instruments and Education, with 
new products throughout. Send 
LLL coupon or call 1-800-44-HEATH. 


POPULAR SCIENCE PO. Box 5131, Pittsfield, Mass. 01203-5131 


Note: Poruus Science Massachusetts address is for Catalog Showcase only. 
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Save Hundreds of Dollars On 
Your Energy Bills! 


Unlike traditional tank-type water 
heaters that waste money by 
continuously heating a large tank 
of water, the high efficiency 
AQUAVAC is tankless. It heats all 
the water you need, but only 
when you need it, thus saving you 
hundreds of dollars a year in 
energy costs. The AQUAVAC will 
provide hot water continuously, 
24 hours a day, seven days a 
week! Dimensions: 33.5"H x 
16.0"Wx 12.0"D. FREE. 


-— e m um n € n m € e 9M m m FILLIN COUPON AND MAIL TODAY mmm mmm mm m m m m m m m a n e 


THIS COUPON EXPIRES AUGUST 31, 1989 


Please send the items checked below. | am enclosing $1 handling charge (any num- 


ber of items per coupon) plus amount required for priced items. Orders will not be 1AM ENCLOSING 

processed unless accompanied by the $1 handling fee. Do not send cash. 

Cli FREE O6 FREE O11 FREE C116 FREE olor priced items 
02 $1 O7 FREE O12 $2 O17 $2 $ 1.00 for handling 

O03 $3 O8 FREE 013 FREE 018 $2.95 

O4 FREE O9 FREE 014 $3 019 FREE $____ TOTAL REMITTANCE 
O15 FREE O 10 FREE 015 FREE 020 FREE 

Name (please print) 

Address City & State Zip 

Please send check or money order made out to POPULAR SCIENCE. 

No stamps or foreign currency. Allow approximately six weeks’ delivery. POPULAR SCIENCE JUNE 1989 


Shoppers’ Showcase 


A selection of products and services for PoPULARScIENCE from the advertiser. For advertising rates for this sec- 
readers available direct by mail. Enjoy the fun and con- — tion, write Advertising Sales, PoPuLAR SCIENCE, 2 Park 
venience of mail ordering shopping. Please order directly | Avenue, New York, N.Y. 10016 or call (212) 779-5000. 


PUBLIC NOTICE: 

Due to a variety of reasons, (overproductions, dis- 
continued lines, Etc...) manufacturers & distributors 
get STUCK with inventories that must be liquidated. 
DAMARK walks in, lays down cash, and takes the 
entire inventory. This is how we can offer you 
products at UNBELIEVABLE SAVINGS! Just 
LOOK at the values below and order today - 
QUANTITIES ARE LIMITED! 


Hi-Fi MTS Stereo HQ VHS 
PORTABLE AT Z^ i pe Ju VCR and Remote 


COMPATIBLE 
COMPUTER 

* Built-in 20MB hard disk 

drive, 
+ 640K RAM expandable to 

1.6 MG. 
* 16-bit 80286 processor. 
* 10MHz CPU for speedy 

graphics & computations. 7 3 : 
* 100% IBM PC/AT } — 


3 ERLE ARR 
+ Backlit supertwist LCD ^T + 32 function infrared remote control. Manufacturer's 
display with 4 gray-scale Manufacturer's Suggested ff - Programmable digital clocktimer. + Quick timer recording. Suggested Retail: 
levols. s 


| [f+ Two-speed troward & reverse search. 
* Portable & compact! Retail: $3,995. = + Noise-free still & slow motion. « Eight hour recording. $995.00 


* 102 key detachable keyboard. « Internal expansion slot * Six event/14 day programmable.* Two step picture search. 
for full-size IBM PC/AT compatible expansion cards. * Multi-function display. * Eight-hour recording. 

* Software: DOS 3.2 & GW-BASIC 3.2. * Automatic power on/off. + Full size chassis with full $ 

& a & parallel ports. + Color/monochrome CRT port. display on the unit. + Dim.: 17"W xc 13-1/2"D x 3-3/4"H. 

* Built-in socket for 80287 math co-processor. den Masi E Tinie * Weight: Approx. 15-1/2 Ibs. + Model #: 887. 

* One Year Warranty! - Factory New & Perfect! ineured Sriphand's1900 | -One Year Warranty! Dp n erm cen 


VGA COLOR MONITOR 
PRO-VIDEO HESS ANNA TURBO RMU irri VGA COLOR CARD 


FAST FORWARD : FURNACE 


Due to 
'. 
closeout 


nose jvwtndens fo you ation: low clossodt 70 degrees in a conventional room. [mu virtually infinite # of colors to be displayed. 
Mae quee menn] + 31.5 KHz horizontal scan. 
end & fast forward functions. Manufacturer's Manufacturer's * .70 Hz vertical refresh rate. Manufacturer's 


E heating methods. ] 
iae Oa mT nal indicator, Suggested Retail: | - Thermostatic control win L.E.D. Suggested Retail: ff DIECODVGA 16 itbeard Suggested Retail: 


s readout. + Air fow 100 CFM. 149.95 E E , 7 
Saves wear & tear on VCR. y ia piedi $ Card easily installed in any open $ A 


* Automatic soft eject. — ^ € of IBM PC, PC/XT, PC/AT or 
* Automatic power off. MAR Protective Qu. 'S/2 model 30. + 256K on board 


: . Beesger eden $i expandable 512K. 
t: 2 Ibs. : All popular software drivers $4t 
Dim.: 8°W x &'Lx 2H. » included.» Automatic mode switching. 


Me m nca * One Year Warranty! Mtem No. B-1270-119131 
«Factory New & Perfect! Insured Ship/Hand.: $19.00 


PLEASE 
NAME SEND ME: |. DESCRIPTION 
[ | ADDRESS muoma MÀ 
us 


L| ory sT— ZIP 
PHONE. 


Wl FOR FASTEST SERVICE 
MN CALL TOLL FREE ^ (e| | VIS 
m 1-800-950-9090 
E O cHeckm.o. Dvisa 
(MASTERCARD [] DISCOVER CARD NO. ; B-1270 
L] = Send To: DAMARK INTERNATIONAL, INC., 6707 Shingle Creek Parkway, Minneapolis, MN 55430 
JUNE 1989 | 171 


CONTINENTAL 
STATES ONLY 


NOW! Get in on the PROFITS in 


No doubt about it. . . as a small m. 
pro, dus can cash in on the huge de- 
mand for qualified men in one of Amer- $ 
ica's fastest growing industries. You'll $ 
be able to command top hourly rates of rom 
$25.00 to $30.00 per hour — and that's just 
for labor. 

Plenty of business waiting for qualified men. 
65,000,000 Small Engines Are In Use Today! 
That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With 
Foley-Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. 


sional Tools and Equipment PLUS 4 hp Engine 
AT VGURS TO EP. “Alot o Extra Con 


NO EXPERIENCE NECESSARY! 

You don't need to be a ‘born mechanic’ or have any prior 
experience. Lessons are fully illustrated . . . so clear you 
can't go wrong. and with our famous dead -by-doing’ 


| ected rarer et EE 6 
[E ert Ho Obigaton and t No Salesman 


32 Ways to Help 
You Qualify for 


Free Facts about Career 
DiplomasandDegrees — 
Now at home in your spare 
time, without any previous 
experience, you can train 
for a money-making career 
„even get a Specialized 
Associate Degree. Call or 
send for free information on the career fd that 
interests you most and how to train for it. 


1-800-228-5300 3; 


CALL ANYTIME—24 hours a day, 7 a week. 
S irr ior e 


i e Ei 
since 1890) Dept. PCTS9, Scranton, PA 18515 


Send free facts on how | can study at home for the 
career | have chosen. No obligation. No salesman will 
| visit CHECK ONE CAREER ONLY. 

ASSOCIATE IN 


i ADORESS. 
M env. 
1 


World's 
Largest 
Manufacturer 
Of Portable 
Sawmills 


Four Modes Je e nooRe From 


1(800)553-0219 


In Indiana call: (317) 271-1542 fl 
44-page catalog or use 
your MasterCard or VISA 
to order our 50-minute 


demonstration vidi 
Wood-Mizer Products, Inc. e Dept 
8180 W. 10th St., Indianapolis, IN 4 


vc $109.95 
Money Orders, Checks 


mcer 1(800) USA: 2088 = 


Make and Sell Your 
Own Ornamental 
Concrete Items! 


Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from the world's 
largest mold manufacturer 


CONCRETE MACHINERY CO., INC 
P.O. Box S99, Hickory, NC 28603 


DON'T INVEST DY CHANCE. 

INVEST DY FACTS. 

NO GIMMICKSI 

ASK OUR THOUSANDS OF 

SATISFIED CUSTOMERS WHO 
69% PROFIT IN 

ASTA YEAR 


D. 1) It doesn't sound true, but it is. You get o M 
Dollar “100 Years old almost 1 oz. of siver” In 
| 4560-62 condition that meons o mint uncirculoted 
condition. A coin that hos a catalog value of over 

Q| 5110 FOR ONLY 518.99 
2) Atter your purchase you find it ony where tor less send 
‘address G copy of the ad G we will send you 


3s graded by our professional stoff G comes with o certificote 
of Authenticity. 

1151699 + 2.95 (SGH) «Roll Of 20-5965 + 4.95 (SGH) 
*Dog of 500-59.000 + 4.95 (SGH) suppies United To The i 13 
ALL AMERICAN STAMPS G COINS 

(A Division Of Expo Incorporation) 
CHECK PAYABLE TO, EXPO INC. 1274 49th STREET DEPT 200 
BROOKLYN. NY. 11219 [718] 436-4692 


1500 sq.ft. home plans & fully engineered 
connecting hardware— $1650. Complete pre- 
Gut kits and a variety of floorplans available. 
Attractive, easy-to-assemble, energy-efficient 
New 40-page color catalog & more—S8. 


ÁM TIMBERLINE GEODESICS 
2015 Blake St., Berkeley, CA 94704 (415) 849-4481 


Never need a barber again. 

Does all styles, measures length 
cuts, tapers, collects all clippings. 
Great haircuts with ease, just pass over hair. f 


ohnny Carson. 9» 


TONIGHT show. You can too. You'll look better, you'll feel better. 
Full money back guarantee. Cordless, charger included. 
Free details or mail today $24.95 for haircutter (add $3 for shipping) 
‘to: Robocut Co. P6, POBox 9596, Ft. Colins 

Co. 80525. Or cal: 303 225 9060 


NEW IMPROVED 2-PIECE SEAT 
BRIKE™ PUTS A NEW DIMENSION IN FITNESS 


BRIKE'S™ patented technology means you simply lean your 
body to stear. The seat and front wheel swivel as one unit on 
rubber dampened pivot points. Cambered rear wheels allow 
hard cornering. Shimano coaster brake, standard bicycle 
components, leg adjustability, and comfortable fiberglass 
seat give years of durability. All models dier only in size and 
color Experience fitness, fun and recreation riding tomorow's 
technology today, Order now! 

moon wiens aos 


coron cost suro. 


Fano saa 
por 


*2Aguit Metal L! Bue or Gold 
Morone Peon he 


Bena wr. TD. 


18152 SW 72nd Ave 
Pomona, Oregon 97224 


FULLY WARRANTED, MOSTY ASSEMBLED 
UPS SHPPABLE VSA MC. OR MO. 
FOR ORDERS ONLY (800) oo aia FÓ 


PVC PIPE FURNITURE 


Profitable Home Business 
Plans, Kits & Supplies 


Tewksbury, MA 01876 


HYDROPONICS 
GROW LIGHTS 
FREE CATALOG 


Tel. (508) 851-4514 


TOLL FREE 1-800-227-4567 EAST 
TOLL FREE 1-800-634-9999 WEST 
APPLIED HYDROPONICS, INC. 
208 ROUTE 13, BRISTOL, PA 19007 
3135 KERNER, SAN RAFAEL, CA 94901 


SINGERS! 


REMOVE VOCALS 
FROM RECORDS AND CDs! 


SING WITH THE WORLD'S BEST BANDS! 
An Unlimited supply of Backgrounds from standard 
Stereo records! Record with your voice or perform live 
with the backgrounds. Used in Professional Performance 
yet connects easily to a home component stereo. This 
product is manufactured and sold Exclusively by 
LT Sound - Not sold through dealers. Call or fora 
Free Brochure and Demo Record, 
LT Sound, Dept.PS-3,7980 LT Parkway 
Lithonia, GA 30058 (404) 482-4724 
Manufactured and Sold Exctusi by LT Sound 
24 HOUR PHONE DEMO LINE: (404/452-2485 


FACTORY- 


Buy your 


AGHATRAC, 
FACTORY- ASSEMBLED 
or in KIT form! 


Use it to landscape your home or 
build a road; Excavate a basement, 
pool; Garden; Haul logs, clear trees 
and brush...and Do It All Yourself 

work for others for Extra CASH! 


CATALOG of uses... $1.00 
TECHNICAL MANUAL- 
shows complete con- 


, struction details... $7.00 


STRUCK-KIT 
Box 307 « Dept: PS69 
CEDARBURG, WI 53012 


C CC PRESENTING A scc 


CABLE TV 
EQUIPMENT 


* Ck «X STARRING X 


RROLD, HAMLIN, 

AND OTHER FAMOUS MANUFACTURERS 

* FINEST WARRANTY PROGRAM AVAILABLE 

* LOWEST RETAIL/ WHOLESALE PRICES IN U $ 

* ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 
FOR FREE CATALOG ONLY 1-800-345-8927 
FOR ALL INFORMATION 1-818-716-5914 


E 


PACIFIC CABLE CO. INC. 
7255, RESEDA BLVD. DEPT 1432 
RESEDA CA 9335 


Award-winning Bike-O-Matic® 
re ome m 
cycling. M. ng safer, 
easier, more phere n 


. Attaches 
in minutes. 


The next time you ride your 10-speed you 
could forget about shifting...if you had 
The Bike-O-Matic® Automatic Bicycle Trans- 
mission. 

The Bike-O-Matic® Transmission mounts 
easily on any 5-18 speed bike and makes 
sure, precise shifts automatically. How? 

The secret of The Bike-O-Matic® Trans- 
mission’s precise, timely shifts is its ability 
to "sense" chain tension. Going uphill, chain 
tension increases and the transmission 
downshifts one gear at a time. Conversely, 
on level ground or a downhill run, chain 
tension decreases and The Bike-O-Matic® 
Transmission makes sure, smooth upshifts. 

Increases safety, great for new cyclists. 
The new Bike-O-Matic® Transmission makes 
riding easier and more enjoyable than ever. 
Riding. is safer, too, because The Bike-O- 
Matic® Transmission lets you keep your eyes 
on the road (with an occasional pe at the 
scenery) and your hands on the handle bars 
making your (or your child's) biking safer 


' — especially in areas of high traffic. 


The Bike-O-Matic® Transmission is the 
most important breakthrough in cycling 
technology in years. It has been featured on 
the Today Show, CNN and in publi- 
cations like Illustrated, Changing 
Times and New York Times. It has 
won awards at the Franklin Institute 

NH Invention Conven- 


Transmission will 
soon appear as 
standard equip- 
ment on many 10, 
12 and 18 speed 
V bikes. It is already 


B VETUS IT 

offered as an option on some. But, there's 
no reason to wait (or buy a new bike). Put 
The Bike-O-Matic® Transmission on your 
bicycle in minutes. (No cutting or drilling is 
necessary. ) 

The Bike-O-Matic® Transmission carries 
a one year warranty as well as a 30-Day 
Money Back Guarantee. Next time you ride, 
forget about shifting. Order The Bike-O- 
Matic® Transmission today. Only $29.95. 


ORDER TOLL FREE 


Mon.-Fri. 8 am - 8 pm Eastern Time 
r wmm uum TO ORDER BY MAIL uum uum = 
EAGLEVILLE MARKETING pep. P? 

p» West Ridgepike / Eagleville, PA 19403 
Send me _____ Bike-O-Matic? Transmission(s) at 
eMosssos plus $3.75 for shipping/ handling. Foreign I 
I shipments slightly higher. 
My method of payment is indicated. [| 
| 29 C) MasterCard Ovisa I 


Dicom No. Exp. Date | 


Signature 
l 


ru O-Matic? Transmission/DRG, Inc. 
mmm umm um amr uem mus Us em uam 


Rx Eyeglasses ‘Breakthrough’! 
w To Buy Direct By Mail 


Sale Easy Full line of frames. lenses & coatings. Sport & dress. 
FAST delivery. Try tor 30 
days. 100% Guaranteed. 

Send or FREE aon 
Prism Optical, Inc.. Dept PS69, 


From $46.95 Dic: 


INFRARED SENSOR CONTROL 
INDOOR/OUTDOOR. Connects 110 volts. 1 
Light, T.V., Alarm, Appliances, etc. 

Size: 44" x 3' w. Mounts anywhere. 
180° Detection. For homes & commercial 


obile homes 1. lodel available. 
VANPORT INC., 795 Peace Portal, 
Blaine, WA. 98230 (Add $4 for shipping) 


$21«» 


Undergroi 


Easy to install. Debris filter prevents plugging; 


And adapts to fit any round, 


und Downspout Kits 


Debris Filter 
And 
Adapter 


square, or oblong downspout on your home. 


Water overflows 


Beaver Industries 
890 Hersey St. Dept 7 
St Paul, MN 55114 
Æ 612-644-9933 


1 30INCHPVCDOWNSPOUT 
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LA LA BIKE 


U.S.A. C.P.S.C. Safety Approval 


Hand Pulling 
vum Control 


o 


Foot Steering 
Control 


Foot Rest 
— 


Never before have money-making opportunities been so 
rest or quad Locksmiths, Now irae ar 
th Kan kn business has muted  Nousando 
YS Sede more protecton against zooming crime. 
Tet teres "br every 17,000, 


P Home = Colect CASH PROPS 


le! Train FAST at Home — 
jht Away. You're in business ready to eam up to 
40 an hour a few days aher you begin Foley- 

fBelsaws shortcut training. Take is |a 

preceded opoornies in Locksmilig or Yea 
round EXTRA INCOME in spare time — or full time in a 


Eus profit business of your own. Hundreds we've | your 
ined have done it. So can YOU! Ali tools plus profes- 

Siona Key Machine gven you with course, These pus 

price maris and equipment, pus single, ius- 


lessons, plus export supervision, plus business: 
tating a guidance wil abe y you to KEEP THE Ld 
COMING IN! Ideal for retirement — good jobs. 

‘SEND FOR EXCITING FACTS — NO onic 
PRO KEY MACHINE YOURS TO KEEP ae 
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. “The Latest Craze since skateboard” 
(Gold Medal Winner at the 11th International Exhibition of Inventions, Geneva) 


geprufte 
Sicherheit 
No. 15230-2 


W. Germany T.U.V.GS. Safety Approval 


This ingenious designed hand-pulling La La Bike 
gives the ‘rider the thrill of both skateboard and 
roller-skate combined. It is suitable for indoor as 
well as outdoor use. The La La Bike provides the 
rider fun and exercise while developing skills in 
areas such as steering, turning, jumping over 
barriers, etc. Order your La La Bike now and get on 
with the New Challenge! Ideal for the entire 
family. 

*Max. Load 154 Ibs. 


ICON Enterprises Inc. 


P.O. Box 35401, Station E 
Vancouver, B.C., Canada V6M 4G5 


Yes, pledse sendme —— 1 1 1  unitsof 
La La Bike at US$79.00 each plus $20.00 shipping 


O CHEQUE O visa Ome 


CARD# 
EXPIRY DATE 


WOOD HEAT 


WOOD FURNA! 


HEAT YOUR ENTIRE HOME 
Call 1-218-326-6786 or Write 


Char 


2307 © HWY 2 W. 
GRAND RAPIDS, MN 55744 


Woodsy Owl says 


Give A Hoot. 
Don't Pollute. 


Forest Service-USDA 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


Find your dream home in these six exciting 
volumes packed with proven, innovative 
home designs. Order your favorite category, 


4,050 illustrations in 1,136 pages! 


SAVE! Order our complete 


(A $30.70 value.) 


Satisfaction Guaranteed! Credit Card 
Orders Call Toll-Free 1-800-322-6797 


ae 


1250 HOME DESIGNS 


ONE OF THEM IS YOURS. 


or send for the complete collection, with over 


collection, all 6 books, only $19.95! 


e 
HOME 


Dept. BK. 23761 Research Drive, Farmington Hills. MI 48024 
Please RUSH by return mail (check choice): 


C1(1)315 ONE STORY HOMES 
(under 2,000 sq.ft) $495 

1 C (2) 210 ONE STORY HOMES (over 2000 sq. t) $495 
4 C (3) 150 1-1/2 STORY HOMES $395 

C (4) 360 TWO STORY HOMES $6.95 

0 (5) 215 MULTI-LEVEL HOMES $4.95 

C (6) 223 VACATION HOMES $4.95 
1 CI SEND ALL 6 BOOKS AT $19.95 (A $30.70 VALUE!) 


à 20 Cedar SUN 
icnener. Ontano N2H2WG 


What's New at 


Weih wero ao 60,000 items at 
Design Components- 
expensive, often hard-to-find com- 


31/2", 20Mb., 
HALF-HEIGHT HARD 


a fraction of their | DISK 


Call Toll Free: (800) 524-0809 
THERE'S NO RISK! 


With our 90-day warranty, 
any purchase can be returned for 
any reason for full credit or refund. 


GELL CELL BATTERIES. 
Sealed, maintenance free, gemi 


Dim: 6°W x 34H x 4D. 
Mir — Eagle Picher #CF12V8 
them #22066 New = 


ltem 422072. New - $39.95 


ba customized to meet your needs by 

adding or removing foam. 

Originally for CPU/Keyboard... 
OA dim.: 25° x 10* x 1814" 

Item #20968 New — $39.95 
Originally for CRT/Printer 

x14" x 184," 

Item 420969 New — 
DIGITAL MULTIMETERS... 
+9Function - Basic Accuracy 5% 
+3-1/2 digit LCD (.5" high] 


Compatible) 
Universal 4° mounting. For 


Mfr — Lapine #LT2000. 

item #15853 New - $179.00 
EXTERNAL DISK 
DRIVE CHASSIS 


IURPM, & blade model, alumin- 
‘um housing. Can be mounted for 
AV" Sq. x 11/2" deep. Mfr: IMC 

hem #1864 New - $9.95 

W/Adjustable Speed Control 

item #20611_ $12.95) 

Call or write with any 
other requirements... 


55 RPM SATELLITE 
POSITIONING MOTOR 


AMERICAN DESIGN COMPONENTS? 


31/2" FLOPPY 


TPI. Power req: +12 & «15V. Removed 
from operational computers. Tested — 
Like New! NEC #FD1035 ltem #17171 


$79.00; 2 tor $150.00 


Brighteye's 
HEADLIGHTS™ 
“The Hands-Free Flashlight” 


Warranty included. 
tem 422073. New - $12.95 


High Resolution 
TTL MONITORS... 
(Open Frame) 


9"- 12voc 
Green phosphor. Schematic incl. 
Phillips #8790613 

Item #17198 New - $19.95 
127- 120c, Green phosphor. 
Subassemblies, CRT, board. 
transformer incl, Tomes whook- 
up diagram. 

Item #6811 New - $19.95 


Operating voltage 6-12VDC. 
Ideal for small robotic devices. 
Reversible 100 RPM output. 


; | Each assembly measures approx. 


AMERICAN DESIGN COMPONENTS, 


Ag" x B^ x23". 
item 422088. Each - $5.95 
or2 for $9.95 


YESI Please send me the following items— 


Hem 


How. 
No.  — Many? 


Description 


Price — Total 


F 


“The First Source” for the 


51/4" FULL-HEIGHT 
DISK DRIVE ` 


or any non-corro- 
sive liquids up to 25". Compl w/ 
'/8"ID input & output tubing. 
Peect for spray, gans, school 
item #20862 New - $5.95. 
PC/XT/AT Compatible 
ENHANCED LAYOUT 
101-KEY KEYBOARD 


* Membrane 

* 12 Function Keys 

* Separate Numerical Cursor 

* LED indicators for Scroll, 
Caps & Number locks 

* 1* inclination Foot Stand 

Mfr. #29079 

item 419680. New - $49.95 


PSM kits 


are available now! 


eee 
For use in pumping water/chemi- 


is supplied w/1/3 HP motor, 115/ 
230V, 50/60 Hz. Therm. protected. 
Inlet: 15/3671 x 6*dia. x SV"H 
Mfr — SEI $12895-002 

mem49983 New - $59.50 


or2 for $100.00 


Tinkerer, Teacher, Hobbyist, 
Technician, Manufacturer, Engineer 


‘Baker's Dozen 
ADAM ia PRINT WHEEL... 


413305 
ADAM RIBBON CARTRIDGE. 
hom #13306 $3. 
NEW BLANK TAPES.., 
Item #20068 4 for $10.00 
SMART BASIC PROG. MANUAL 
ttem #20875 New - $14.95 


bal po, Rcpe Fe Sat Lat 
ttem #21748 New - $29.95 


115 VAC; 60 Hz.; 
Sums LN 

oise, pressure/volume fan 
for cooling in tight places, Five 
lades w/feathered 


edges, 
inum housing. Ball bearing, 
rmally protected. Permanent 
spi capacitor motor (cap. built 
x2 
MeL Rotron #MR283 


item #6301_ $19.95 RFE 


815 FAIRVIEW AVE., P.O. BOX 220, FAIRVIEW, N.J. 07022 


CJ My check or money order is enclosed. 


C Charge my credit card. 
O visa 


Card No. 


C) MasterCard C) Amex 


Exp. Date. 


Signature 


| 


Shi & handling: we ship UPS unless. 
Ate speed. Ag ET 


ansdian: $3 plus RO. cost 
Sales Tax NJ. residente oniy; 
please add 6% of total 


Total 


Telephone: Area Code - 


Number 


Name 


lus 10% of total. 
Charge only. 


Address 


City 


State 


Zip 


onpertotaL| | 


All inquiries and free catalog requests—call (201) 941-5000. 


ws $49.00  *w-$69.00| For all phone orders, call TOLL FREE 800-524-0809. In New Jersey call (201) 941-5000. 


Classified Opportunity Mart 


Reach 4.3 million readers every month with an ad in Popular Sciences 
Classified Opportunity Mart. August Issue Deadline (on sale July 11) 
is May 23. Rates: $9.35 per word. Min. ad 10 words. Darker 
type (Bold) words $1.00 per word extra. Display Classified: $520 per 
inch. Payment with order, or charge your Visa, MC, Amer. Exp., or 


Diners Club Account (give # & exp.) Advertisers using box number 
in ad must furnish name & street address for our records. Send order 
& remittance payable to POPULAR SCIENCE, Classified Dept. 6C, 
2 Park Avenue, New York, NY 10016, 212-709-5000. For advertis- 
ing information call 800-445-2714. 


Ernestine Grant, Class Adv. Dir. 


EMPLOYMENT INFORMATION 


EASY Work! Excellent Pay! Assemble 
products at home. For info. Call-504- 
641-8003 Ext. A-8068. 


GOVERNMENT JOBS $16,040 
$59,230/yr. Now Hiring. Call (1) 805- 
687-6000 Ext. R-20025 for current Federal 
list. 


. $25,000 - $75,000+. Free 
Report! Emple nployment, Box 19760-FR, Indi- 
anapolis, IN 46219. 


$1000 MONTHLY. Part Time. Must 
have answering machine. 1-416-482-3000 
X152A, Days/Evenings/Weekends. 


JOBS, Any State, Any Occupation, in- 
cluding Government, State, Public. Also 
Cruiseships, Tugs, Ships, Riverboats, Oil- 
rigs. Women-Men. Work month- Home 
month, US.A. plus Overseas. Information 
3500. Nationwide Employment, B223PS, 
Central, Indiana 4711 


MONEY MAKING OPP. 


BUMPERSTICKER Printer. Cheap, 
Simple, Portable. Free Details. Bumper, 
22791 (LLD), Tampa, FL 33622. 


HIGH Profits T-Shirts Caps. Inex} ps 
transfer machines, suj Press, PO. Bo 
22809-LLD, Tampa, Em 


GET RICHI! Secret law smashes debts 
— brings cash credit! FREE report!! Wealth- 
Kit-S, box 4036, Por , FL 3: J 


pani 


DISTRIBUTE patented exerciser to stores 
and Fitness Clubs. Box 1796, London, On- 


tario N6A 5H9. 


MAILING LISTS 
NEW ACTIVE NAMESI! 


MIXED STATES! IMMEDIATE 
Adhesive Labels—Hot Line Op 
Seekers, 200/$10.00; 500/$15.00, 
$25.00. Others Advon, Drawer B6, Shelley, 
ID 83274. Visa/MC/AmEx. 1-800- 
992-3866. 3 


NEW NAMES DAILY! IMMEDIATE 
SHIPMENT! Guaranteed Opportunity 
Seekers. Adhesive lables. 200/$8; 500/$11; 
1000/318; 2,000/$29; 5,000/$59. QUALITY 
LISTS, Box 1305-CW, Seaford, NY 11783. 
VISA/MC/COD. 800-356-6392. 


MISCELLANEOUS 


etter Mousetrap Co. 
ill Rd., Richland, Mich. 49083 


8881 


SPOKE GUN $4.00 for Kit. ADJTEC, 
Box 15068, Ft. Worth, TX 76119. 


YOUR Secret Mailing Addresse Will 
Keep Or Re-Ship. Juan Cubillas, Box 64, 
Guaymas, Sonora, Mexico. 


SURGICAL, DENTAL, and other small 
hand tools. Catalog $1.50. Dr. Microtools, 


PO. Box 21585, Columbus, Ohio 43221. | 


DATING IDEAS. For booklet “65 wat 
entertain your date.” Send $3.95 to: D. 
Frank, 7131 Owensmouth, Box D-13, Ca- 
noga Park, CA 91303. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 

ing, fiberglassing. repairing and reproduc- 
ing with our Mold Making upplies. Cata- 
log $2.00. CASTOLITE, Dept. 89G/PS, Box 
391, Woodstock, IL 60098. 


CLASSIC CARS 
BATTERY MASTER SWITCH 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches 
to battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 


Eliminates battery drain, prevents j 


electrical fires, provides emergency 
cut-off. 

Remove knob to stop theft and un- 
authọrized operation. 


$12.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


ads iss oh dears, 
Servic d 
Spacal trader] Oe: 

NINE GIANT ISSUES 


SALESPERSON DISTRIBUTOR 


FREE Sample. Miracle Polishing cloth. 
Cleans and polishes ANY surface. Dyna- 
mite demonstrator. 577% profit. R&S, Dept. 
PS, 1312 Washington, St. Louis, MO 63103. 
(314) 241-8464. 


BIRD SUPPLIES 


FREE CATALOG. Incubators, Brooders, 
Feeders, Waterers, Medications, Books, 
Coturnix, Ete. Clausing, Nocatee, FL 
33864. (813) 993-2542. 


WATCHES, CLOCKS SALES 
& SERV 


GENUINE SEIKO" watches at wholesale 
prices. No nonsense. Catalog $2.00 (refund- 
ble), Timepiece, PO. Box 32048, Ridge- 
wood, NY 11386. 


Dorothy Ellis, Sr. Class. Adv. 


CABLE TV 


DESCRAMBLERS 


JERROLD $105.00 
TRIMODE $119.00 
HAMLIN $10200 
SCIENTIFIC- 
ATLANTA $140.00 
|OAK M35B $99.00 

ITH — $185.00 
MANY MORE... CALL OR WRITE FOR 
FREE FAST INFORMATION. 
YOUR BEST BUY'S & WARRANTIES 
FOR CABLE CONVERTERS AND 
DESCRAMBLERS START WITH A 
m CATALOG FROM: 

D. ELECTRONICS INC. 


ENGINE OVERHAUL KITS: Wholesa| 
Catalog $2.00. Engine Service Group, Def 
PS, Box 13053, Lansing, MI 48901. 


SUPERGRIP BATTERY CLAMPS. 1989 || 
vention award! Quick release. Anti-thet 
FREE brochure. $11.95/pair. Foursquare E| 


terprises. Box 1213, Makati 1299, Philipping 
„SLICK 50 FOR Li 


GOVERNMI 
ing at $100, BMWs, Mercedes, Mustang 
Vans, Trucks, etc. Comprehensive buyei 
ide. Free information. 1-800-628-2842 
xt. 503- V806. 


THE POR-15 CATALOG - Exciting pro 
ucts/Automotive Restoration/Home I 
rovement-FREE. 1-800-526-0796. Ro H 
lox 1235, Morristown, NJ 07962. 


AUTOMOBILES 


( moronWision " 
CAR COLLECTING VIDEC 
Volt Started” 


Mi NEW YORK MALL 

SUITE 133-S 

OMAHA, NE 68114 
bue OL CATALOGS CALL 


OLL FREE 
I- 800- 624-1150 
C.O.D 
FOR INFORMATION PLEASE CALL 
(402)554- -0417 
DETECTIVE 
PRIVATE INVESTIGATOR Home-study 
Training Program. Free Information. Glo- 
bal, Box 191PS, Hanover, MA 02339. 
FOREIGN NEWSPAPER 


ERS, Box DE-36, Dana:Point, California 
92629. 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower en- 
gine powered. Carries one man plus. Flies 

r land /snow/water. Complete plans and 
booklet. $11.95. Aero-Projects, Box SIISPS, 
Clinton, NJ 08809. 


BARTLETT FLYING SAUCER 
ULTRA-LIGHT Hovercraft Featured In 
Documentary Film, “Force Beyond” Pow- 
ered By Ordinary Lawn Mower Engine. 
Complete Plans and Supply Sources. $10.00 
To: Herb Bartlett, PO. Box 156-S, 
Silverdale, WA 98383. 


HOVERCRAFT Plans, 3 to 160 Hp In- 
formation $4.00 (refundable). Sevtec, Box 
846, Monroe, WA 98272. 


HOVERCRAFT Plans, Parts, Catalog 
$1.00. Universal Hovercraft, Box 281, Cor- 
dova, IL 61242. 


AUTO SUPPLIES & EQUIP. 


Superb Color VHS, 45min. 
Musclecars, Classics & 
Special interest. Own $S 
cars that. make money. 

s on Sym. $19.95 


“+Shipping tx in CA 


VAPOR Carburetor Triples MPG, Fri 
Information. H&A, R2PS, Bowling Gree 
MO 63334, 

1S It True You Can Buy Jeeps for $ 
through the US, government? Get the fad 
today! Call 1-312-742-1142 Ext. 4606. 


SEIZED Vehicles fr 


GOVERNMENT 

$100. Fords, Mercedes. Corvettes. Chev: 
Surplus. Buyers Guide, (1) 805-687-60 
Ext. S-20025. 


Amazing r| 
corded message reveals details. (60) 


721-2997 Ext. 3206, 


CORVAIR PARTS—Corvair catal 
4500 parts, 400 pages, $4.00 Clark's 
vair Parts, Box 37, Shelburne, MA 0137| 


DON'T WORRY. BE HAPPY. WITH 
TOMATIC HEADLIGHTS CONTROLLE| 


FREE Details. BRIGHTSTAR, 191 Sh 
bourne St., Suite 301, Toronto, Ontari 
Canada M5A 3X1. 


DRUG RAID SEIZURES! Buy Di 
Cheap. Mercedes, Fords, Porsches, Yan 
Trucks: Free Details: Seizures: Box 430, 
YA, West Covina, CA 91791. 


FORD ELECTRONIC ENGINE fn 


TROL-—EECA Tester —$19.95 EEC Hai 
book—$14.95—$3.00 P+ 
Box 9882, Baltimore, MD. 


‘SAVE BIG $ Tricks of the Car Trade. 
the best deal. Know the secrets of car 
ers. Send $2.00 check /m.o. ppd. Diverse E, 
terprises, PO. Box 189, Maximo, OH 4465 


WANT YOUR ENGINE TO LAST LONGEF 
Do what I did; install a pre-oiler using local 
available parts for less than $100. Drawing 
Bill of Materials, Installation erato 
$10. US, $12. Canadian, POSTPAID W| 
man Enterprises, Inc., 9805-240th Pl. si 
Edmonds, WA 98020 


Dali Desi 
284. 
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ILD A BIKECAR V. 
mazing Mini Car You Can 


with Bicycle Parts! A 


HOME CRAFTSMAN 


JEW! BUILD AMAZING LIQUID PIS- 
ENGINE from pipe fittings. Easy 


i 
ns Free information. ABCO, Box 306-36, 
pinary, MS 39479. 


| ALL TERRAIN VEHICLES 


UY ONE AND WE'LL MAKE 
‘(OU AN EXCLUSIVE DEALER 


max drive ATV 


ioi 


lassenger 
odels 


}!-years-old and over, Please) 
all Toll-Free 1-800-255-2511 
'Y and Alaska 716-855-2226 Collect 
[anada Toll-Free 1-800-338-0012 
ecreatives Industries, Inc. 


0 Depot Street, Buffalo, NY 14206 


ALTERNATE ENERGY 


|DE FROM READILY AVAILABLE MATERIALS 

ACT UNIT - HIDDEN FROM VIEW 
FOR ITSELF MST- COMPLETE PLANS $10 

LIPSE INVESTMENTS 

P3 S. MAIN, SUITE 227, HOUSTON, TX 77025. 


nee HYDROGEN FUEL and Oxygen 
Inerator uses Water and Solar 
tne and Kit $12.00" Prairie Power Box 
91, Edmonton, Alberta, T6H OLO, 
nada. 


3URPLUS solar cells, panels. Catalog 
00 refundable, Applied Photovoltaics, 
x 2773, Staunton, Virginia 24401 


200 UNCONVENTIONAL ENERGY 
CHNOLOGIES! AMAZING DATA- 
‘SE CATALOG! $2: REXCO, BOX 1258, 
'RKELEY, CAL 94701 


"REE ENERGY! Fuel-less Motors and 
aean H&A, R2EPS, Bowling Green, 
33 


STEAM Power Systems. Catalog $10.00 
‘edited). Liberty Enterprises, Jolley, Iowa 
551. 


REFRIGERATE WITHOUT ELECTRIC! 
s refrigerators work Anywhere. Write: 
hman's 4112F, Kidron, Ohio, 44636-0041. 


PHENOMENA. In. 
mation package-$5.00- HEER, P.O. Box 
36, Springfield, VA 22150. 


FUSION ENERGY BREAKTHROUGH!!! 
nple construction! Inside information 
95. Datasyne Technologies, Box 30121, 
attle, WA 98103. 


AVIATION 


4OBBY HELICOPTER, Ultralight single 
iter. Simplified construction— urere 
gine. Brochure $5.00. POLYNOVA, De; 

“Saint-Remi, Quebec Canada JUL 200. 


AMAZING 179]b flying machine CLIMBS 
10,000 feet NO LICENSE required NO 
NGS or Helicopter blades FOLDS to fit 
trunk of car asiest, Cheap- 
way to fly for complete info + FREE 
light send $5.95 to: Freedom Fliers, 
). Box 135B, West-Pittston, PA 18643. 
ay One Be A Dealer If Open.) 


FLYING Saucer Model For Remote Con- 
trol Hobbyist Info $3.00. Illustrated Plans 
$12.95. Rykco, 325 Beach St, Revere, 
MA 02151. 


MOT AIR BALLOON Working 3° Model 
Send $3.00 for Plans. Hotair, 1690 Dunn. 
Ave #104, Daytona Beach, FL 32014. 


"mad HELICOPTERS 


nó Lane 
Hover Flight/No License Requred 
INFORMATION PACK $5.00, 
Inet: speca. photos. 


prieme 
391-8 


[8] BW ROTOR CO,INC. rosis S 67144 


Helicopter Experimenter's 

Oy Siagse "osoon 
X RCIA E 

Both Books: Only 319.95 


0. Box 30-A 
Riderwood, MD 21139 


nie SEND $2 l 
ML STANGEL ENTERPRISES 
[MODELS uro t ie d 


G8-2 PRESSURE JET 


FOR HELICOPTERS, 

PLANES & GLIDERS 

* PLANS e KITS 

COMPLETED JETS 

BUILT BY HOME BUILDERS 

FOR OVER 20 YEARS! 

[ET POWER” COLOR VIDEO (VHS) 29.95 
130-LB. THRUST JET BLUEPRINT: 

20-LB. THRUST JET BLUEPRINTS... 15.00 

Send for FREE BROCHURES! 
512.00 — Complete Information Package 
Plus 60-Page Technical Handbook 


EMG ENGINEERING 
P.O. BOX 1368-G 
HESPERIA. CA 92345 


BOATS, INBOARD/OUTBOARD 
MOTORS 


SELECTION— 
8'/70' — Powerboats — Sailboats — 
Houseboats — Rowboats — Hydroplanes 
— Tunnelhulls — Duckboats — Canoes — 
Kayaks — Dinghies — SUPPLIES — 
Epoxies — Fiberglass — Foam — SEND. 
FOR GIANT ILLUSTRATED CATALOG 
$3.00 ($5.00 airmail)—Book "Amateur 
Boatbuilding” $6.00 —CLARKCRAFT 
S Aqualane, Tonawanda NY 14150. 


BORN TO TRRVEL 


.—OTHER 
All Sizes 


BARGAINS.. $2.00 Han- 
dling. Scott cch Pens Electra 
Marine, 610 Merrick Road, Lynbrook, New 


York 11563. (516) 599-3003. 


BOAT PLANS—PATTERNS—KITS— 
For Home Builders. Hundreds of Proven 
designs — 7'/65| — Hydroplanes — Canoes 
ayaks — Rowboats — Duckboats — 
Dories — Bassboats — Sailboats — House- 
boats—Sportfishers—Quick and simple 
Stitchenglu. Tremendous savings! 160 page 
DESIGN BOOK 54.00 airmail ($3.00 slow! 
GLEN-L, 9152 Rosecrans, Box 1804/PS 9E, 
Bellflower, CA 90706. 


ASTRONAUTICS 
SPACE/TIME CONTROL TECHNOL- 
OGY! AMAZING DATABASE CATALOG! 
$2: REXCO, BOX 1258, BERKELEY, CAL 
94701 
How? 


PERSONAL SPACE VEHICLES. 
$5.00. Orbital Technologies, Suite 110, 1015 
S. Gaylord St., Denver, CO 80209. 


NOSE CONES '' Assort of 10 
Pstpd $4.00. Avadyne, 684 Fairmount Ave., 
Oakland, CA 94611 


OFFICIAL NASA SPACE VIDEOS! $1 
Brochure Refundable. SkyWatcher, Box 
456P, Allen, Texas 75002 


BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 
* FIFTY CENTS EACH. 
* BUILO A DOZEN IN 


PICKS UP A WHISPER 50 FEET AWAY 
The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 


Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
‘on orders of 2 or more. All orders shipped by 
U.S. Mail. COD add $4.00. Personal checks. 
allow 21 days. 


DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 
914-232-3878 


NEW HE NE 
LASER TUBES $35 
Dealer Inquiries Invited. 


Free Catalog ! 
MEREDITH INSTRUMENTS 


(6403 N. Sith Ave. © Glendale, AZ 85301 « (602) 934-9387 
“The Source for Laser Surplus” 


4321 CATALOGS listed. Sources For 
Anything! $5.95 Catalogs. Box 92452X, At- 
lanta, GA 30314. 


BUILD YOUR OWN SWINGSET. Com- 
pe Line of Accessories for Your Home 

ject. Free Brochure: Back Yard Cre- 
ations, PO Box 426, Hubbardston, MA 
01452. 


LASERS, from $40.00 write MWK In- 
dustries, 9852 W Katella, Suite 340PS, An- 
aheim, CA 92804 or call 714-956-8497. 


PLANS —&uid Yoursel.—Al Parts Available p Eri 
+ LC7—Burning Cutting CO» Laser 

+ RUB4—Portabe Laser Ray Pistol 

TOI Sept Tesa Coi Pans io 15 we 2 
lon Ray Gun. 

-Gravity Generator. 

+ EML1—Elctro Magnet Col Gun Launcher 
KITS With Al Necessary Plans 

baton “te! Voice Transmitter 3 mi Range. 


S88 Sesesss S88558 


+ PSPAK— Tre Varant Shock Wave Pi 
* STA Al New Space Age Act 


+ PGSK— Plasma Lighting Globe Kit 
+ SOSK—See in The Dark Viewer Kit 


ASSEMBLED With All Necessary instructions 
* BTC10—50,000 Volt- Worid's Smallest 


5. 

49. 

49, 

4 

ET 69, 

+ NIG7K—Negative lon Generator Kit. E 
E] 

9 

199. 


Tesla Coil 54. 
+ LGU40—1MW HeNe Visible Red Laser Gun ... 249.50 
+ TAT30—Auto Telephone Recording Device ... 24.50 
+ ITM10—100,000 Voit 20° Affective Range 

Intimidator 99.50 
+ LISTIO— Snooper Phone Inimiy Transmitter ~ 169.50 
+ IPG70— Invisible Pain Feld Generator 

‘Multi Mode 74.50 


æ Catalog Containing descriptions of above plus 
hundreds more available for $1.00 or included ree 
with all above orders 


ease include $3, 00 PH on all kits and products, 

are postage paid. Send check, MO, VISA, MC in US 
funds. 

INFORMATION UNLIMITED 
P.0. BOX 716 DEPT. P8, AMHERST, NH 03031 


TELEPHONE LISTENING DEVICE 


Super Powerful FM TRANSMITTER 
Many tres more powertu han oer ransmetrs 
Transits up o & mi 10 any FM rao «Easy 10 
Assemble Ka - up 10 BV banery (not nc] 
For catalog of Transmters, Voce Serambiers and 
cher specaty tems, encose $2 00 to USI Corp 
{at 407 729.1000 or sand 819.98 «$1.00 
shipping per item to; USI Corp., PO 
PEI. Maboorre, FL 32902. COD OK. 


PLASMA 


Build MAR P PERONA! 
LIGHTNING LAMP 


Take 


To: 
BUTLER ENGINEERING 
295 Coldstream Dr. 


Berwyn, PA 19312 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
| Do it yoursel REFILL IT [canon COPIERS 
Compas s SAVEOVER B0% | LASER PAINTERS 
L a 
WT 
INCORPORATED Onteorinrmatin | weet 


START YOUR OWN BUSINESS 
Complete course, clearly written with photos and 
diagrams. 140 pages. Everything you need to know: 
where to order wholesale maleriais, how lo earn 

while you learn. How to set up your shop. 
(US). Visa okay. Write for details. 
Horsley Publications 

115 Riverbirch Cres, SE 
Calgary, AB Canada T2C 0B8 


Juxe 989: |-377 


DO IT YOURSELF (Con't) 


SURVEILLANCE 
TELEPHONE 


This is a normal functioning 
telephone! EXCEPT it has a 


secret built in monitor. 
Only YOU can cal 


Xd monitor all conversations, using 

: ted! Range Unlimited 

5175.00 — 6 month Warranty — Phone Tap Catalog $3.00 
USTEN ELECTRONICS, 603 Elgin, Muskogee, OK 74401 


1-800-633-TAPS 


Pages. 
Order from one expert source. America's 
largest energy saving mail order house! 
$1.00 postpaid. Solar Components Cor- 
poration, Dept. PS, 121 Valley St., Man- 
chester, NH 03103 


ELECTROPLATING Complete textbook. 
Eleos metallics - nonmetallics. 
$11.95. Details free. Tropic, Box 95E, Palm 
Bay, FL 32906-0095. 


200 SUPPRESSED/DORMANT IN- 
VENTIONS! 


RARE 
BASE CATALOG! $: 
BERKELEY, CAL 94701 


SURVEILLANCE-COUNTERSURVEIL- 
LANCE! Guaranteed Lowest Prices! Huj 
Catalog $5.00 (Refundable). PROTECTOR, 
PO. Box 520294, Salt Lake City, UT 84152. 


VOICE Dispute FM Bug: s! Telephone 
Transmitters! Phone Snooj T More! Cata- 
log $1.00: XANDI ELEC’ RONICS, Box 
25647, Tempe AZ 85282-5647. 


INGROUND POOL CONSTRUCTION 
BOOK, A-Z, common materials, tools, abil- 
ity. $29.50 delivered. Design Pools, 4850A 
Clifton-Glendale Rd., Spartanburg, SC 
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urveillance, Debugging. 
Plans, Kits, Assembled Devices. Latest 
High-Tech catalog $5. Detection Systems, 
2515 E. Thomas, #16-864A, Phoenix, Ari- 
zona 85016. 


MICRO FM TRANSMITTERS, books on 
building wireless and remote listening de- 
vices, night vision equipment. Catalog 
$2.00. EPSILON CO., PO. Box 291513, Los 
Angeles, CA 90029. 


ALARM SUPPLIES Wholesale 
Save 60%, 1000 Items. fang n 0. 
jox 215, 


ALARM DISCOUI 
Kingsville, MD 21087. 


BUILD a Surround Sound Decoder with 
Dynamic Noise Reduction/Rear Speaker 
Amplifier. Complete plans $5.00. Del-Phone 
Industries, Box 5835, Spring Hill, Florida 
34606. 


ARROWHEAD Making. VHS $29.95 S/H 
$3.50. Commons, Box 5012-PS, Central 
Point, OR 97502. 


WOODWORKERS—Table-saw acces- 
sory for making cabinet and furniture wood 
joints. Information, prices, Ru-Barb Tools, 
5-4269-1, Swanton, Ohio 43558. 


EXPLORE THE UNKNOWN! Psychic 
Test Kit, $3.00. X in Enterprises, Box 
1151, Clovis, NM 88102-1151. 


PORTABLE POWER SYSTEM (not a 

generator). 120 AC. Plans include many ap- 

lications. $9.95. PPS, Box 2282, Ann Ar- 
r, MI 48106. 


INFORMATION DATA- 
2: REXCO, BOX 1258, | 


Your Own 
SANDBLASTER 


LISTEN-IN. Secretly Monitor Your Tele- | 
phones. No Clicks! Free Details, Electron- 
ies, Box 711, Poteet, TX 78065. 


Li SUFEHEETRODTNE BUG RECEIVER * 


Earn up to $40.00 per hour removing rust and paint from auto 
pans farm equipment or any metal surtace Thus portable unit 
removes rust and paint at a rate of one square foot per minute 
Continuously and vs buit rom common inexpensive materiais 
Simple step by step guide shows now to convert a VB engine 
into a powertui a cy! engine 4 cy! compressor combination 
No complicated machine work Money back guarantee sf not 

completely satstieg 


Send $15.00 plus $1 00 handling to 
DESIGN! pusuications | 


PO Box 
Coumbva tt 62296 


FOR THE HOME 


PROTECT YOUR HOME While On | 
Vacation. How-To Booklet $3.00. Protect, | 
119-A Morehead St., Morganton, NC 28655. 


CARPET & VINYL DIRECT, | 
Savings to 80%. Name brands. Ship peed Di 

rect. FREE QUOTES/SAMPLES. OHN- | 
SON'S CARPETS, Dalton, GA 30720. 1 
(800) 235-1079; Georgia (404) 277-2775. 


SURVEILLANCE, Debugging, Protection 
Worlds largest new catalog—$5.00 Kits | 
—Assembled—All price ranges. TECH- 
NOLOGY SERVICES, 829 Ginette Street, 
Gretna, LA 700; 


GYPSY MOTHS? REDUCE DAMAGE! | 
Gather thousand of worms and trap male 

moths. Environmengly safe techniques. | 
Simple plans. SASE & $2.00. R & R Shoe 
maker, 5595 Riverview Dr, Oscoda, Michi- | 
gan 487: | 


REVERSE UTILITY METERS-PHONE 
PHREAKING - HACKING - UNUSUAL 
Catalog $1.00—Alterna- 


PUBLICATIONS! 
tives, Box 4P, Carthage, TX 75633-0004. 
HOME HEATING FUEL SAVER 


Multi-Fuel Furnace 
Chop Heating Bills To 
Almost Nothing! 


Enjoy independence. 
economy & comfort of 
whole house wood heat 
with gas. oil or electric 
standby. Its a central. 
heati ays stem, not a 
stove. Send For Free Catalog. 
Yukon Energy Corporation, Dept PS-1 
378 W. County Rd.D St. Paul, MN 55112 


Address 


QUARTE CLOCK MOVEMENTS and 
ipplies! Low Prices! Yankee Ingenuity, Box 
TS, Altus, OK 73522. 


OVERPOPULATION BOMB Informa- 
tion. Send $10.00. Box 92176, Warren, MI 
48092. 


NEW VYNEL TOP REPLACEMENT 
MANUEL $8.00. Tops Unlimited, Box 1446, 
Ukiah, CA 95482. 


16.791 CATALOGS Directory Guide. Be- 
low Wholesale Sources For Anything! 
IRC, Box 14107AB, Jackson, MS 39236. 


POOL Owners-Fill vacuum hose, cover 
with hand, run to skimmer, jam into place. 
(Probably repeat.) Easy changes eliminate 
(forever) this frustrating hassle. Start 
vacuum in seconds—with dry hands. Illus- 
trated instructions—$19.95 MGI Corpora- 
tion, POB 281, Rocky Hill, CT 06067. 


HOUSE BUILDING SEQUENCE GUIDE 

* with Tips, Calculations, Tables and Com- 

lete Cost Estimating Check List. $30. 140 

ges. Thorough. Burnie Kite, 927 Tascosa, 
Huntsville, AL 35802. 


l 
| 
| 
| 
| 


City 
2p 


State = 


l 
l 
Name ] 
l 
[ 
| 


PATCHES DECALS r BADGES 


GUARANTEED Lowest Emblem Prices! 
Pins. Decals. Free Catalog/Quotes. Stadri, 
61R Jane, NY 10014. (212) 929-2293. 


ENERGY SAVING 


SOLAR ENERGY PC SOFTWARE. Op- | 

timize collector design/orientation. Com- | 
pute suncharts, solar gains, losses. $39.95, | 
details $2.00. Optical Physics Technologies, | 
Box 16468, Las Cruces, NM 88004. | 


FREE CATALOG!!! 
ENERGY Savers, Drainage Problem Solv- | 
ers, Home Products. Jem Lawe, 700 Main, | 
Westbury, NY 11590. 


SAVE ON ELECTRIC BILLS. Latest 
moneysaving facts! Unusual methods! De- 


| tails—S.A.S.E. American Information Net- | 
| 


work, Box 99549, Troy, MI 48099. 


AURORA AWARD WINNER 
MOST ENERGY EFFICIENT RESIDENCE 


AMERICAN INGENUITY, INC. 
407-254-4220 FAX: 407-254-9283 
3500-E Harlock Road, Melbourne, FL 32935 


REDUCE COOLING COSTS up to 30% 
comprehensive guide shows you how $2.95 
moneyback guarantee. Josephs, PO Box 
8308, Turnersville, NJ 08012. 


INSULATION, Enough is Enough! Expert 
shows you when to say “When” $6.00 p, 

E. Zdenek, 1121 Prospect St., Westfield. iJ 
07090. 


REAL ESTATE 


FHA OWNERS: 
could qualify for GOVERNMENT 
Kit $5.00. Refund Consultant, 


Box 169, Middlebury, IN 46540. 

GOVERNMENT HOMES oe $1 (U 
repair). Delinquent tax property. Repo: 
sions. Call 805-687-6000 Ext. GH-200: 
for current repo list. 

ABANDONED PROPERTY! Information 
$1.00. Ridgehaven, P.O. Box 849-PS, Glen- 
ellen, CA 95442 


CALIFORNIA. Acreage. Lots. $40 down. 
$40 monthly. 4602 Ethel Ave., Sherman 
Oaks, CA 91423. 


MONTANA LAND 
NO TOOLSOR ASSEMBLY REQUIRED 
* 20 Acres & up * Easy Financing 
Prices start at $9750 
You'll be proud to show your friends 

lay 
1-800-252-5263 


FREEDOM COUNTRY 


ATE 
210 Milwaukee Street, 
Lodge. 


PS 
Montana 59722 - (406) 846-1000. 


Trees, Creeks and Wildlife, 20 QUALITY acres 
{and up). close to Yellowstone Park, starting at 
$7,450. Easy Owner Financing. Guaranteed Ac- 
cess. Warranty Deed, Insured Title. Free Brochure. 


Rocky Mountain Timberlands 


333 Haggerty Lane @ Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 @ (406) 586-8088 


“SHARPENERS REPORT" Monthly 
Newsletter. Tips—Sources—Used Equip- 
ment. FREE Brochure. SKOG Company, 
Dept. PS6, PO 22559, Minneapolis, MN 
55422. 


LATHES — MILLING MACHINES 
MACHINE SHOP SUPPLIES — TOOLS| 


Toll Free Number For Orders 


4' METAL Cutting Lathe $109.80. Ta| 
15048 Proctor, Industry, CA 91746. 


SMALL FOUNDRY Furnace. Suppl 
Free Literature. Pyramid Products, 
M, 3736 South 7th Avenue, Phoenix, 
85041 


NEW TOOL! Removes Rusty, Corrod 
Screws Fast. Sample $1.00. Details Fi 
Shockey's, 5841 Longford Huber Heigh| 
OH 45424. 


36' METAL BRAKE PLANS $25.0 
Bends 20GA. Steel, 16GA. Aluminu: 
Makes Trays And Boxes. Technical En 
neering, PO. Box 129, Harrisburg, 
28075. 


PYROMETER KIT 2200 R Componei 
for small foundry/heat treating tempe 
ture measurement. $65 Details DC Pr 
tets, Box 4105, Hopkins, MN 55943. 


WALLCHARTS 18*24 EACH—metr| 
decimal conversion & decimal equivala 
of wire, letter, fractional drill sizes. Tap d 


sizes. High quality, gloss finish. Both cha 
$1355 pp. Rumsey PO. Box 37, Newfie 
14867. 


BOLTS, SCREWS, TOOLS. WH 
SALE, DIRECT. Guaranteed. Catal 
$1.00 (refundable). Camelot, Dept. 33, B 
65, Bristol, Wisconsin 53104, 

KITES 


WORLDS SMALLEST FLYABLE 
$5.00, 2/$9.00, Box 2052-GMR, Kalam] 
JA. 98625. 


rKITES 


FREE COLOR CATALOG 
Choose from over 100 kites. 
Many unusual & innovative designs 
[| Call or write for your catalog today! 
[| Into The Wind « (303) 449-5356 
uu Pearl St., Boulder, CO 80302 
ke = es se — — — e 


PROFITABLE OCC. 


HYDRAULIC JACK REPAIR MANUA 
and catalog $10.00. Hydraulic Parts Suj 
ply, Box 4157, Brownsville, TX 78523-415 


BUSINESS OPPORTUNITIES 
$1.00 POUND From "Junked" Tire 


(Send Stamp) LaVallees-286, Oxford, F 
32684. 


RECONDITION BATTERIES. Easi 
Earn Hundreds Weekly. Untold Secret 
Free Information, Battery Outlet, Bc 
3300-8, Hickory, NC 28603. 


IMPORT-Export opportunity, profitab 
world-wide, mail order business from hom 
without capital. We ship plan for no ris 
examination. Experience unnecessary. Fre 
Report. Mellinger, Dept. C2698, Woodlar 

ills, California 913 


BUMPER Sticker Printer. Cheap, Sir 
ple, Portable, Free details Bumper, PO 
2279KLLC), Tampa, FL 33622. 


REPAIR HYDRAULIC JACKS — Free d 
tails. Hydraulic Parts Supply, Dept. S, Bt 
4157, Brownsville, TX 78520. 


RECYCLE METALS. NO, NOT 
CANS! Easy $458 weekly! Free inform 
tion, Hornsby's, Box 1214, Franklin, T 
37065-1214. 


HOMEMADE BOOKLETS. I'v 
EARNED $187,000 WITH MINE. MONE 
NEVER STOPS! Free information: Dasht 
PO. Box 5320, Sevierville TN 37864. 


ADVERTISE free in 507 Magazine 
$5.95. Directory, Box 11W, Atlanta, G 
30301. 


MAKE $7,000 monthly as Loan Brok: 
without investment/experience. Financi 
Box 3578-Y, Anaheim, CA 92803. 
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MONTHLY INCOME! Easy 
making Plan. No Investment. Mc- 
Box 5529-Y, Diamond Bar, CA 


i 


HUNDREDS weekly easily. Assemble 
PROVEN products. Spare Time. No Expe- 
rience. Free information. IEC, Box 2227, 
Silverdale, WA 98383. 


License 


Œ High Profit, Hot Sellin, 
x 24986 


Bs. Signs. VACUMAGIC, PO 
), Tampa, FL 33623. 


NEED MONEY? Free Grants, Signature 
Loans, Business Loans. Write Action: #7-Y, 
Box 5499, Diamond Bar, CA 91765. 


andria Bay, New York, 13607. 


KE BALLOON ANIMALS. $400 
ends! FREE SAMPLES/INSTRUC- 
i$: Funnymans—PS96, Box 250, Al- 
dria Bay, NY 13607. 


392.00 FROM Square Foot Plywood 
Demand), Revealing Proof $1.00 (Re- 
fable), Woodwins, Bridgewater, MA 
4. 


E Catalog Orders. We drop-shi 
selling ialty products. ped 

wholesale prices. Immediate deliv- 
aiar hens buslhieas oupocteimity 
P Book. SMC, 9401 De Soto Ave., Dept. 
6X, Chatsworth, CA 91311-4991. 


MAKE Rubber Stamps. Highly Profitable 
Business. Free Details. Stamper. POB 
22809 (LLC), Tampa, FL 336: 

$97,500 YEARLY "hidden" i 

uter? Yes! (Free! report: Simpson, 771 PS, 

ttle Ground, Washington 38604-0771 


til times guy bron . 2" Control 
[ed Feien $ Hunting 
Dy $ Loyany 
* E jogs * All Dogs. 


SCREEN Print T-Shirts. Inex] 
kits. Free Details. “T-Printer.” PO 
(LLC), Tampa, FL 33623. 


Let The Government Finance your 
new or existing small business. Grants 
/loans to $500,000 yearly. Free recorded 
message: 707-448-0270. (JG6) 


nsive 
23991 


TAKE PICTURES for profit. Camera Ven- 
tures, Box 771, Lamara, CO 81052. 


CLIP newspaper items—up to $25.00 
each! FREE details: Clippings/S, Box 
636109, Pompano, FL 33 


$200 - $500 weekly - AT HOME! No 
immicks - Details FREEI Homeworkers-S, 
x 636679, Margate, FL 33063. 


TUNING PAYS: Learn with ap- 
ed home study course. Diploma 
ted. American Tuning School, 17050 
r Dr. Morgan Hill, CA 95037. 


$25,000 LOANS INTEREST FREEII Se- 
cret Federal law WIPES OUT DEBTSI! De- 
tails FREE! Moneywise-S, Box 636679, 
Margate, FL 33063. 


Subliminal Tapes Wholesale: 
: Life Enhancement, 811 Moulin, Mad- 
Hets., MI 48071. 


GET RICHI Secret law smashes debts. 
brings cash credit! Details FREEM Wealth- 
Kit-S, Box 4036, Pompano, FL 33063. 


Block Machinery: Catalog 
Route One, Box 3740, Rapid City, 
Ith Dakota 57702-3740. 


GET PAID for reading books! Write: 
Pase—FU3, 161 Lincolnway, North Aurora, 
IL 60542. 


IE time fortune in Vinyl Repair. 
ke demand creates exceptional profits. 
‘supply everything. Details free. VIP, 
6 Montrose, Chicago 60618. 


DRUG RAID SEIZURES! Buy dirt cheap. 
Cars, houses, boats, computers, furniture. 
Free Details: Seizure: Box 4309-YD West 
Covina, CA 91791. 


OOO's WEEKLY. Free information. 
Imped envelope: Progress, Box 93248, 
Angeles, CA 90093. 


MECHANICALLY. inclined individuals 
desiring High Weekly Profits operating 
Small Bie facturing business Without In- 
vestment write: Businesses-P, C.S 9008, 
Baldwin N.Y. 11510-9008. 


EARNINGS Unlimited! Mail Our Bur- 

lar Alarm Advertisements From Home! 

BM Merchandising Box 59314-PS Chi- 
cago, Illinois 60659. 


Likieir, Men Guin, ARTICLES: SPORTS AFIELD, 
thers worldwide: 


Carson. Di 
SV GUiDE, HUNTING Dod, WALL STREET JOURNAL. 


A science engineering breakthro 
fast. Smal, Used from the palm of the hand. Near hypnotic control. even at a distance. No leash needed 


Novices become experts. This new 
mind. Renders bodity paintraining obsolete. Safer. Kind. 
‘them want 


jh! A set of unique dog-sound makers thi 


discovery is a learning-sour 

Yel, more powerlu 

jesse you, Unequaled loyalty bondin d. Boke intuens 
for 


ct dogs incredibly 


£d estt at tenes direct, to the dog's 

imply dont fight t Tunes 
‘system 
low. thousands of satisfied users. 


behavior. 


M 
FROM $25 TO $175. X: 
DOG-MASTER SYSTEM: 
A division of Environmental Research Labs 


ac 


BUSINESS OPP. ‘Con't) 


NEW! $2000 Weekly! Amazing Chinese 
Wealth Secret! Free Report. chan, GPO Box 
882, Hong Kong, PS006. 


AX FREE CATALOG 


Please Write: 409 Wilshire, 
Box 1250, Agoura Hills, CA 91301 


BUY IT WHOLESALE 
CLOSEOUTS! Wholesale! Overruns! 


Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


HOW To Start and Operate Your Own 
ss At Home. Free Details. 
PO. Box 26704, Salt 


STAY HOME AND MAKE MONEY! 
Hundreds of profitable plans. FREE infor- 
mation! SUCCESS-STORE, Box 36125-A, 
Orlando, Fl. 32821. 


EARN THOUSANDS in short time with 
simple mail-order process! Send for FREE 
details now! Highway, Room 61, 4 Fort Worth 
Place, Monroe, NY 10950. 


$225 DAILY "CHROM LATING” 
Auto Parts, Motorcycles, inexpensive, easy, 
(Free) information: Chrome, Box 2285, 
Waldorf, Maryland 20604 


SIGNMAKING BUSINESS AT HOME. 
Part-time or full. Easy-to-operate system 
machine-cuts precise letters in adhesive 
vinyl. No art aptitude needed. Unlimited 
market: stores, schools, restaurants, offices, 
vans, etc. NOT a franchise. Investment re- 

uired. Send for information kit. Please en- 
close $1.00 to cover postage and handling. 
Gerber, Dept. 34, 151 Batson Drive, Man- 
chester, CT 06040. 


$500.00 FROM ONE SACK CEMENT! 
Huge demand. Picture Proof $1.00 (Refund- 
able). BRINCO, Box 1092, Hesperia, CA 
92345. 


000 ON 13 ACRE! New hydro- 
inexpensive, pleasant, practical! 
information. Planter’s, Box 1214, 
inklin, TN 37065-1214. 


SLIP NEWSPAPER ITEMS. $3-$30 
ih. Free Details. Enterprise, Box 3128-Y, 
heim, CA 92803. 


NG MONEY Repairing Auto Wind- 
elds. Supplies and Free Information. 
bbs Glasspatch, PO. Box 243, Monte- 
lo, Ark. 71655 


PROFITABLE Gold Foil Printer. Person- 
te business cards, pencils, matches. Free 
oo POB pro (LLC), Tampa, 


124,000 IN BACKYARD! Growing new 
cialty plants. Start with $60. Free in- 
mation. Growers - Box 988-PS Friday 
rbor, WA 98250. 


WOO WEEKLY mailing ads. Admailers 
jociates, Box 51063, Durham, NC 27717. 


BM'MONITORS REPAIR. Make 75k- 
ìk low initial investment required. In- 
mation $1.00 RANDALL, Box 2168, S, 
a Nuys, CA 91404. 


AAKE Homemade Reports. Profit Never 
i. Free Information: Cire, Box 12640-S, 
PA 19129. 


00,000+ VEARI Easy. New. The ulti- 

;. Powerful FREE details. 
ission Viejo, CA 92692, 
zall (800) 242-6660. 


mme GROW EXPENSIVE PLANTS. 
FOR 2,000% PROFIT. Free infor- 
"ordi GROWBIZ, Box 306-S6, Seminary, 


‘TALKING BALLOON: Thanks to 
mputer Generated Ribbons These Bal- 
ns “TALK. For Sample/Details, Send 
).00: Hayes Group Company Inc., PO. 
€ 441081, Detroit, Michigan 48244. 


GET PAID for mailing letters! Write: 
PAASE-NLS5, 161 Lincolnway, North Au- 
rora, IL 6 


IG BUCKS IN TEDDY BEARS! Buy 


from manufacturer. Huge profits. No exper- 
jence. Sangis available. Kideo, idco, 223 Horse- 
block Road, Farmingville, NY 11738. (800) 
426-0189. 


GREAT INCOME! SPARETIME. Lower- 
ing property taxes for homeowners/busi- 
nesses. pet Tax Refund Agent". 
booklet! REPS, Box 2071, Southfield, MI 
48037. 


BE your own boss! 1001 fast, easy ways 
to make money! Free! Rush name, address. 
Money Making, Dept. PS, Box Z, Studio 
City, CA 91604. 


BECOME A REAL ESTATE AP- 


TURE. 


VENDING Databank. Discover what ex- 
perts know, before you buy. Save hundreds 
MCB, Box 498, Ranson, WV 25438. 


EXCEPTIONAL INCOME OPPORTUNITY 
FREE details. Write: New Horizons, P.O. 
Box 1204-PS, Amarillo, TX 7910! 


MAKE Money! New Non Run Hosiery. 

imple $2.00. Free Info. BTW Enterprises, 
PO. Box 49049-P, Philadelphia, PA 19141- 
054: 


BELIEVE tT OR NOTI 
MAKE the money that you only 
DREAMED of making! It's GUARANTEED 
tomake YOU a FORTUNE! YOU can achieve 
FINANCIAL INDEPENDENCE. de- 
tails. Richways, Box 1001, Weston B, To- 
ronto, Ontario, M9L 2R8. 


OWN YOUR OWN BUSINESS. Discount 
Buying Service. Save and Earn BIG Money. 
Details $1. Ideas Across America, Dept. 2 
PO. Box 2929, Shelby, NC 28151. 


EARN $1000's SELLING “JUNKER” 
SPORTSCARS FROM HOME. Complete 
report $10.00. Great Idea Company, 55 Old 
Burnhamthorpe, Etobicoke, Ontario, Can- 
ada M9C3J6. 


INCOME BREAKTHROUGH! Wealth 
discoveries of once-headlined professor 
(WASHINGTON POST, TIME, etc.) let him 
escape teaching job and lead thousands 
other “little guys” to riches. Free informa- 
tion: Norel, 321 West 78th St. #5B, PS6, 
NY NY 1i 


EARN 1,000'S WEEKLY. Work PART 
‘TIME. FREE information. HJ Enter 1 
13114 Rimrock, Dept. 1A, Chino Hi 
91709. 


MAILORDER OPPORTUNITY: Start 
profitable home business without experi- 
ence oj capital. Free book. Mai] Order As- 
sociates, Dept. 435, Montvale, NJ 07645. 


$300 A DAY! Taking Phone Orders. Peo- 
ple Call You. 304-776-5671 Ext. L49. 


WINDSHIELD Repair Kit DIY. Simple, 
Inexpensive. $1.00 refundable. Baxter's 
5685 Creel, Mariposa, CA 95338. 


RICHES! IN YOUR ANSWERING MA- 
CHINE. Amazing Recorded Message Re- 
veals Details. 1-713-639-2710 Ext. 177. 


BODY BUILDING 
BODYBUILDING Supplements! Super 


Discounts! Free Catalogs! Supplements, 
Box 11E, Atlanta, GA 30301. 


How to Build A More 
POWERFUL BODY!! 


400,000 BARGAINS Below Whole- 
sale! Many Free! — Liquidations.. 
Closeouts! ... Job Lots... Single Samples. 
Free details, Worldwide Bargainhunters. 
Box 1409-B, Holland, MI 49422. 


MONEYMAKERS: 
lox 18628-G, San 


Photographed! Catalogs 
Antonio, Te 78218- 


CONFISCATED CARS, Start your own 
business-buy for resale-trucks, boats, 4- 
wheelers, TV's, stereos, furniture by Drug 
Enforcement Agency, FBI, IRS. Unbeliev- 
able bargains on late models. Available your 
area now. Call (805) 682-7555 Ext. C-1042. 


BETTER HEALTH 


LOW BACK PAIN Stop suffering, Improve 
lifestyle, Medically proven. Complete pack- 
et. Send $3 to Spinal Health, 841 - 
gan Avenue, Suite 415, Chicago, pn 


NEED MORE ENERGY? One teaspoon 
per day of this natural, new product will 
do, Send $1 for brochure, ‘Thuridon, Box 
Cincinnati, Ohio 45218. 


Causing Te 
able, Audio Cassette $4.95. Oxford Stud- 
P.O. Box 18341, Cin., Ohio 45218. 


BAD BACK PROBLEMS national sur- 
vey results on best doctors & treatments. 
400 pages $6.80 p faction guaran- 
teed. Health Back Unlimited, 19230 Burns 
Pkwy. N.W.. Anoka MN 


RESET YOUR METABOLISM: Dramatic 
weight loss thru yoga. 5 minutes a day. 
L0 to: SISSON, POB 292, 2440 16th St, 
"A 94103. 


WATER PURIFICATION 


DRINK PUREST WATER! Home Distill- 
ers. Discount Prices! 800-874-9028. 
Box 45981, Center Hill, FL. 


WATERWISE, 
33514-0459. 


DRINK THE BEST! G.A.C. Home Water 
Filters; Factory Direct, Wholesale Prices. 
UA.WE Co. 4888 Davis Blvd., Ste. 300-P. 
Naples FL 33962. 


HYPNOTISM 


FREE Hypnotism. Sleep Learning Publi- 
cation DLP, Box 487, Anaheim. CA 92815. 


FREE Hypnotism, Self Hypnosis, Sleep 
Learning Catalog! Drawer PS400, Rui- 
doso, NM 88345. 


NEW home study course in hypnosis. 
Amazing secrets revealed! Free details! 
Hypnosis Power, Box 2200-P. Quincy, MA 

2269. 


SUBLIMINAL CASSETTES— Personal- 
ity/Mind Enhancements, HABIT BREAK- 
ERS. They're AUTOMATIC, EFFORTLESS, 
and they REALLY WORK! RESULTS 
GUARANTEED! Catalog $2.00 (refund- 
able): POTENTIALS UNLIMITED, 655 
Kelton #201, Westwood, CA 90024. 


NEVER diet again. Stop smoking forever. 
Guaranteed, Free. Riley's, 7051 North 97th, 
Milwaukee, WI 53224 


UNE 1980 |-179 


HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Lloyds-PSC, Rockford, IL 
61104. Call 1/800/323-1212 Toll Free. 


SUPER SAVINGS! Newest. Finest. All 
Buy DIRECT 


[] & E Gabon to HALF! 
salesmen. Suid by All on HOME 
BP TRIAL. FREE Catalog. Wee 


f| MONEYSAVERS, 


[D ba 01388 


HAIR CARE 


MINOXIDIL. Grows Hair 4 Months. Box 
1213, Makati 1299, Philippines. 


LOANS BY MAIL 
$300,000,000 GIVE- 


FREE MONEY! 
AWAY. Grants. Never repay. Details $1.00. 
Jakla, Box 3066- PS69, Seminole, FL 3464: 


39530 Langdon Ave., 


BORROW any amount! Get Visa/Master- 
Card! Instant reply! Sunrise, Box 42P, 
Bethpage, NY 11714-0042/(516) 349-1649. 


IMMEDIATE Loans to deserving individ- 
uals refused elsewhere. Many y plans in- 
S. 9008, 


cluded. Try us! Associates P3, 
10-9008. 
$500 to $200,000.00 Fast on 


Baldwin, NY 1 

BORROW 
Signature. Galbraithe, 25 Dongan Place, 
New York, NY 10040. 


CREDIT REPAIR/CREDIT CARDS: 
Free-Big Package details. First American, 
Ltd., (213) 285-8758, 


VISA/MASTERCARD. Limits to 
$5,000.00. No savings account required. 
Business loans to $500,000.00, Sigr 
loans to $40,000.00. 1-904-642- 
hours. 


pus #286, Irvine, CA 92715, 24 hrs: (714) 


640-1044. 


CABLE TV CONVERTERS 
Why Pay a High Monthly Fee? 


Jerrold, Oak. Hamin, Soentfic Atlanta, Zenth, and more! 
| 5o dày warn — Shipment within 24 hrs. For fast serv- 
ce MC'VISA C O.D. Telephone orders accepted Eve- 
meg hrs. iso (312) 688-1259. Stamped Envelope (0€) 
postage lor FREE catalog No Il. orders 
| L & L ELECTRONICS 
1430 Miner St., Suite 522 

Des Plaines, ill, 60016 


NEED EXTRA CASH? We'll cash your 
postdated check until your next payday. 
1-800-445-0680. 


MAGIC TRICK, PUZZLES 


(Seit Address Stamp Envelope) Magic, 
2525 Arapahoe E4-161. Boulder, CO 80302 
JOKES & NOVELTIES 


FREE Catalog! Things you never knew 
existed! 1600 Novelties, Jokes, Science, 
Hobbies, Surprises. Johnson-Smith, F-03, 
Bradenton, FL 34206-5500. 


STAMP COLLECTING 
PENNY Stamp Approvals. Regardless 


Catalog. C. Kloster, 4164 52nd St. San 
Diego, CA 92105. 

FREE! Surprise Collection 
als. Jay, Box 750128, REA CA 975. 


50 DIFFERENT Old US. Between 1861 
and 1939 $1.00. Rousch, Box 3734, Mans- 
field, OH 44907. 


50 YEARS OLD FIFTEEN DIFFERENT 
United States, over fifty years old-25e with 
approvals. Jaxon, Box Č11-H, New Rochelle, 

iew York 10804. 


$100,000 line credit without investiga- 
tion! Private Swiss bank account! Other 
financial benefits! Free valuable report! 
een PS-6, Box 5399, Torrance, CA 90503. 


$500-840,000! ` "Over- 
ature. Keep indefinitely! Ac- 
-Y, Diamond Bar, CA 91765. 


night On 
tion Box 5499. 


ARAB BUSINESSMEN have money to 

buy/invest. Top finders fees paid. IMEA, 

PSI, Box 3574, Newport Beach, CA 
92663 (714) 722-9260. 


VISA! MASTERCARDI ardless of 
Credit Experience! Apply Toll-Free, 24 
Hours: 1-800-888-8851, Bstensjon 26. 


BORROW $500 - $40,000! "On Signi 
ture!" Any Purpose! 97% AS Free A Ap- 
muros! National, Box 7627, Long Beach 


$5,000 CREDIT! No credit check! Not. 
Information. Actual credit! (813) 791-8550. 


pose Rep ideni Pis ht". ur- 


ils! Write: 
bo Kartan, Box 1593.5] Safe Safety Harbor, FL 


BORROW $500-$50,000! “Immediately” 
On signature. KEEP INDEFINITELY! ! 
Croata; Box 343, Tomball, TX 77375- 


FREE, US. Mint Set. Approvals: Hilde- 
brand, Box 4867, ee c 


lara, CA 95054 

Mint Sets only 
25e, aj se, approvals, Corn [oes NS 1509P, Lake 
Placid, Florida, 33852. 


juest Countries, 


DISCOUNT Stamps, 
pa le t. IVA, Box 197-B, Hanford, CA 


TREASURE FINDERS/ 
METAL DETECTORS 


‘uth Ultra Sensitewe DIRECTIONAL Locator 


SEND FOR 
FREE INFORMATIVE BROCHURE 


sox EIEN tamra. roroa 33688 


UNLIMITED Credit Card, Loans To 


BORROW BY MAIL Get $500-$75,000 
Basan Nearly everyone qualifies! Request 

lication. MJS Industry, Box 531, 
Y 10461-0531. 


‘SIGNATURE Loans, Credit Cards ob- 
tained quickly! Dominion, 3540 Summer 
Ave, Ste 307A, Memphis, TN 38122. 


BORROW $500-$100,000 No one re- 


GUARANTEED BANK CREDIT, $1.00 
Application Fee: LeRoy Powers, POB 157, 
Rockwood, MI 48173. 


QUICK Loans, Credit Cards Issued Na- 
tionwide! Guaranteed! Empire, 1800 S. 
Robertson #931-M, Los Angeles, CA 90035. 


FIND Old Coins, Jewelry, Gold Nuggets, | 
ree 


New Patented Revolutionary Device. 
Catalog. Gardiner Electronics, 3133L N. 
35th Ave., Suite K, Phoenix, AZ 85017. 


CABLE EQUIPMENT 


CABLE TV SECRETS - the outlaw pub- 
men the cable companies tried to ba 

Movie Channel, Showtime Desci 
pee. Converters, etc. Suppliers 
cluded. $8.95. E Facts, Box 711-PS, 
Pataskala, OH 4306: 


BELOW E All Items Cable | 


Ready and Shipped C.O.D. Jerrold DRX- 
3-Dic $95.00, Jerrold Tri Mode Combo - 
$175.00, Zenith Combo $150.00, Scientific 
Atlanta Combo $175.00, Hamlin Combo 
$125.00. All orders receive free six outlet 
Surge Protector. Free shipping with orders 
of 5 or more. 1-313-979-8356. Yes all units 
come with. Wireless Remotes. = 


BORROW $50,000 “FAST”. Any fens 
Guaranteed. CAPITAL, Box 56135 
Charlotte, NC 28256. 


IMPROVE YOUR CREDIT RATING. For 
free details write: R. Hicks, 11838 Parlia- 
ment, $1013, San Antonio, TX 78216. 

CREDIT PROBLEMS? VISA/Master- 
card. (Almost) Nobody refused. Details. (1) 
805-687-6000 Ext. C-20025. 


CABLE T.V. CONVERTERS Jerrold, 
Oak, Scientific Atlantic, Zenith, & many 
others. "New" MTS stereo add-on: mute & 
volume. Ideal for 400 & 450 owners! 1-800- 
826-7623. B&B INC, 4030 Beau-D-Rue 
Drive, Eagan, MN 55122. 

CABLE TV BOXES We sell only the best 
low prices, we ship COD. $2.00 for catalog 
Ace Products, PS5 PO. Box 582, Dept. 
Saco, ME 04072, (207) 967-0726. 


CABLE-TV BOXES 


Descrambler - Converters 
FREE CATALOG 


TRANS-WORLD CABLE CO. 
12062 Southwest 117th Ct., Sulte 126 
Miami, Florida 33186 


CABLE TV converters bargain headquar- 
ters: Oak, Jerrold, Tocom, Zenith, Hamlin, 
Scientific Atlanta. Visa M/C cos, Call now 
415-584-1627. 


CABLE TV Converters, Remotes, Filters 
for Beeping Any Channel 1-313-979-8356, 


CB RADIO 


POLICE—FIRE SCANNERS, CB’ 
HAM, MARINE 2-WAY, ANTENNAS. 
BOX 19224PS, Denver CO 80219. 


SATELLITE TV 


Build your own independent 
Videocipher II decoder and receive free Sat- 
ellite TV pictures. Simple instructions. 
Radio Shack parts list and circuit board, 
only $49.00 (US.) Send cheque or MO pay: 


| able to: C.A. Comeau, Box 1327, Halifax 


North, N.S. Canada, B3K 5H4 


Receivers, IRD's, movers, LNAS. 
LNB's. Feeds. 6 10 16 dishes à 
Ku equipment 
Chaparral, Uniden, Drake, 
e Channel Master, etc 
800-334-8455 
, SKYVISION INC.® 
2026 WAY 


FREE Catalog 36 Pages. Major Brands. 
Nobody, „undersells WEST-Since 1977 
FREE Sample! Satellite Television News- 


letter. Hi-Tech Talk, Box 86-PS, Montgom- 
eryville, PA 18936. 


VIDEOCYPHER SATELLITE DECODER 
SCHEMATICS (Complete Set) Audio & 
Video Parts list—much more! $9.95. The 
Stage Door Video, PO. Box 576, Burnsville, 
NC 28714. 


MICROWAVE TV RECEIVERS 
1. 5 to 27 GHz 


Golf Instruction Video 


Dominant Side Technique 
The New Way to improve 
your handicap. 


$19.95 + $2 for shipping 
Call 1-800-343-8936, 24 hrs. 
MSC International 


RENTAL MOVIE STABILIZER. Con: 
between VCRs or to monitor. $69.95. 1-4 
367-7909. 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN C! 
tonewood, tools, varnishes, perta, acce 
ries, strings, cases, instruments, bows. 
olin, guitar kits. Catalog $1.00. Dept. 
4026 W. Belvedere Ave., Baltimore, 


SONGWRITERS 


POEMS-SONOS WANTED. Free P 
lishing/Promotions, Broadway Music, 
7438-65, Sarasota, FL 30518. 


SCIENCE & CHEMISTRY 


225 PAGES! 1988 Glassware, che} 
cals, juipment, books, experimet 
DINOSAI and charts! Most comp 
hensive catalog offered by anyone in 
column. Established 1 
REFUNDABLE. Analytical 
11049 Bandera San Antonio, TX 782] 
1512) 684-7373 VISA. 


CHEMICALS - GLASSWARE, C. 
$1.50. established 1953 Hay 

tories, 1302 Washington, Manitowoc, 
consin 54220. 


1969 CATALOG, 200 pages. Chemisq 
Biology, Physical & Earth Science, Nat: 
Dinosaurs and much more. Beginner to p 
fessional. $2.00. Merrell Scientific, 1d 
Buffalo Rd., Rochester, NY 14624 


PSYCHEDELIC Chemistry —Catalog 
—$15.00. E. MacNab, 525 Johnson, Vid 
ria, Canada V8W 1M2. 


CHEMICALS. 
Chemicals, small or large quantities, 
your convenience. Glassware, Scales, 
croscopes available. Send $5.00 for cal 
logue. Chem Lab, 1060-C Ortega W; 
Placentia, CA 92670, 


puter Aided Drain 


EET 


1-800-992-5200... 


Or write UD, Dept. P33, 


COLLEGE OF 
TIONEERINO, INC. Since 1933. Term 
Free Hear COL. Gordon E. Taylor, 

9, 3 Mason City, IA 50401. 51| 
42: 


SUPERLEARNINQ! Triple learni 
speed through music! Develop Superme 
ory; control stress. Free—book excerpt 
catalog. Superlearning, 450-PS6 Seveni 
Avenue, N. 10123. 


TERMPAPER assistance. 16,278 topi 
available! 306- page ca catalog—rush $2. 
Research, 11322 Idaho, #206KT, Los Ai 
geles 90025. TOLL FREE HOTLINE: aol 
351-0222 (California: 213-477-8226). 


COLLEGE Degrees by mail, fast! Bac! 
elor's, Master's, Doctorates. Write: Ker 
ue PST, Far Rockaway, New ES 

169} 


PARALEGAL GRADED CURRICULUN 
Approved in-depth training by correspor 
dence. BLACKSTONE SCHOOL OF 

100 years of legal training, Write or re 
catalog. PO. Bo: ; Dept. PS, Da 
las, TX ae 


180 | POPULAR SCIENCE 


N APPROVED UNIVERSITY DE- 

8; Economical home study for Bach- 
, Master's, Ph.D. by 
ornia State Department of | acute. 
ligious faculty, counsels for ind 


By and life cxpersence credits ( 
led students, 400 faculty), Free in- 
tion— Richard Crews, M.D. (Har- 


, President, Columbia Pacific Univer- 
artment 2R56, 1415 Third Street, 
afael, CA 94901. Toll free: (800) 227- 
7 imd (800) 552-5522; or (415) 
[1650. 


CK ADVENTURES. Described in 
pcolor. Free Catalog. SK YSHOW, 13416 
Dnd, Ste L111, Phoenix, AZ 85032. 


PATENT AND DEVELOP Your Invention. 
Registered Patent Agent and Licensed Pro- 
fessional Engineer. Send for FREE PATENT 

INFORMATION Every Inventor Should 
Have. Richard L. Miller, 12 Parkside Drive, 
Suite-N, Dix Hills, NY 11746. (516) 
499-4343. 


REGISTERED PATENT ATTORNEY. 
D.A. Kettlestrings, 414 Hungerford Drive, 
Rockville, Maryland 20850. 


FREE help for inventors! No char; 
recording forms and evaluation. Affiliated 
Inventors Foundations, 2132-1 Bijou, Colo- 
gado Springs, CO 80908, or Toll Free 1-800- 


PREDICT YOUR FUTURE. Learn the vage 
less methods for a peter life. Box 1393-PP, 
Newbern, NC 2851 


lication. 


LOW Interest Visa Card. Aj 
ssw, Y 42102. 


Box 20286, Bowling Green, 


AUSTRALIAN $10, Unique And Beauti- 
ful. World's First Plastic Banknotes. Order 
Now, $US20.00 Including Postage. Cash/ 
Cheque to: T. James, 3 Moresby Avenue, 
Seaford, 3198 Australia. 


GH SCHOOL at home, diploma 
ded. Low monthly payments. No 
s, information free. Phone free 
D-228-5600, or write: American School, 
$347,850 E. 58th St., Chicago, IL 


DLE YOUR OWN LEGAL AFFAIRS. 
Paralegal. Accredited Attorney In- 

ion. Home Study. FREE CATALOG. 
hern Career Institute, Drawer 69PS- 
P, Boca Raton, FL 33427. (407)368-2522 


INIVERSITY DEGREES Without 

! Accredited Bachelor's. Master's, 
orates. Free Revealing Facts! Thorson- 
, Box 470886, Tulsa, OK 74147. 


EE College Tape External Degrees 
inese/Public Administration Gr: 
ergraduate, LAW Financial Aid (800) 
0005 LA SALLE UNIVERSITY 


COMPUTERS 


ORLD Largest Software Library For 
ble IBMPC Write: Reliant, PO. Box 
10, Sheungwan, Hongkong: 


a LIST OF 


BUL- 
IN BOARD SYSTEMS! Over 2800 list- 
b! Entire USA! $10: BBS PUI 
» Box 6337, Moraga, CA 94556. 


Software: 3 disk (Educational pro- 
Ims/Checkbook/Games) + Catalog fo 
Do. Star Data, 333 Cobalt Way, Suite 107, 
nyvale, CO 94086 


: ING, Greyhound Handicap- 

$29-95-874.95. Software, Box 
S, W Bloomfield, MI 48033. 1-800- 
467. 


DRGANIZE COMPUTER HARD- 
$3.00. Andrew Flier, Box 5821, 
FB, LA 71110. 


FOR INVENTORS 


‘Alea SBA ERIE ie 
opyrights and tradema 


. 
ess than 1 hr from 
US Patent Office 

'ALL TOLL FREE 1-800-442-2728 
ICHAEL I. KROLL 
GISTERED PATENT ATTORNEY 


'ATENT REGISTRATION 26,755 
STILLWELL LANE, SYOSSET. NY 1791 


[PATENT IT ECONOMICALLY! Free de- 
Licensed since 1958. Rainer Associ- 
2008 Fondulac, Richmond, VA 23229. 


INVENTORS! Can you patent and profit 
pm your idea? Call or write for 


ur free 
formation package. Over le of serv- 
AMERICAN INVENTORS CORPORA- 
ON, 82 Broad Street, De Westfield, 
5656. 


achusetts, 01086. 
ada call (413) 568-3753. 
INVENTORS: INVENTIONS MAR- 


£D & Developed for US. Patenting by 

brmer US PATENT OFFICE EXAMINER, 

rofessional Patent Engineer FREE 
CERTIFICATES. 


3 arketing 
presentative, Suite GBISPS Woolwo 
uilding, New York, NY 100 


INVENTORS! Idea E ded con- 
acted by DC based firm. Call APS4, 1-800- 
38-6088 ext. 238. 


SUBSCRIBE to American Inventor, 
ISSN 1042-1890. Published bimonthly. 
$29/ year. Informative journal for inventors, 
entrepreneurs, and scientists, Box 5277, 
Bloomington, IN 47407. 


MARKET inventions yourself. Eliminate 
middleman-guarant Alternative Mar- 
keting N News letter, R5, 8795s Twin Falls, 
ID 8331 


NEED PROFESSIONAL ADVICE? The 
Inventors’ Reference Guide offers 200+ 
sources. Free Details. Rose, Box 174P, Mid- 
dlebury, CT 06762. 


INVENTORS: If you have an invention 
for sale or license, write for free booklet 
explaining how we can help you. Kessler 

Sale Corp., C-7-FI, Fremont, Ohio 43420. 


THINKERS Problems 
solved. Invention ann, Something for 
everybody. 1-314-435-9: 


PATENT INFORMATION, copies, reports, 
etc. $2.00. Biogeron Laboratories, Inc., Re- 
search Department, Box 5277, Blooming- 
ton, IN 47407. 


INVENTORS! Protect and Market your 
own ideas for cost of postage. Do it your- 
self. Proven Methods Guaranteed. For "How 
"To" book send $16.95 $3.00 to: J&M En- 
terprises, PO. Box 6066, STL, MO 63139. 


PATENT SEARCH/OPINION $150.00. 
M Patent Attorney. 1-800- 


INVENTIONS WANTED 
INVENTORS! Confused? Need help? 
Call AIM for free information kit. In U. 
and Canada. Toll free: 1-800-225-5800. 


INVENTIONS Developed Marketed. 
Free Invention Certificates. — 
Suite 3815- 


TURERS REPRESENTATIVE, 
ae oid Building, New York, NY 


A NEW IDEA? Call National Idea Cen- 
ter of Washington D.C. free info— 1-800- 
241-6600 Ext. 117. Come see The Inven- 
tion Store!! 


IDEAS, inventions, new products wanted! 
Presentation to industry/exhibition 
national innovation expositon. 1-80 
288-IDEA. ISC-PS, 903 Liberty, Pittsburgh, 
PA 15222. 


INVENTORS: Free information on offer- 
ing your invention for sale. Kessler Sales 
Corporation, C-7-IW, Fremont, Ohio 43420. 


OF INTEREST TO ALL 
pI------ 
HOME SELLER'S 
I success 
| TAPE! 


Ds 
[Help your lovely home sell 
quickly for top dollar whether 
[| listed or for/sale/by/owner. Our 
[| revealing 1-hour audio cassette 
tape shares winning tips, 
tactics, success secrets used 
[5 leading. residential sales 
experts nationwide. Satisfac- 
[ion guaranteed. Send $13.95 
check/MO for immediate first- 
I class shipment: REAL ESTATE 
IMAGE CO., 3125 Poplarwood, 
#139, Raleigh, NC 27625. 


MCY/VISA call: 
(800) 552-5171 


NEED CREDIT? We'll give you a $5,000 
credit card regardless of credit history, 
bankruptcy or credit problem! 98% guar- 
anteed eligible. No bank deposit required. 
No credit check. Free details. 304-776-5671 

xt. 


GOOD EATING 
FOUR easy to make quick breads from 


Mom's kitchen. Send $3 (sase): Cumru As- 
sociates, DP, Box 6751, Wyomissing, PA 
1961 


HERBS 


Pau D'Arco, over 
500 others. Catalog $1 (refundable), Jude 
Herbs, Box 563 PS, Huntington Station, NY 
11746. 


HOME BREWING 


BEERMAKERS! FREE comprehensive 
Catalog/Newsletter. William's Box 2195- 
P9, San Leandro, CA 94577. 


MOONSHINING. Learn the fascinating 
art of spirit distillation. Send $10.00 for 
pasan recipes to: E.S.H., PO. Box 1061, 


farrensburg, MO 64093. 
WINEMAKING 


WINEMAKERS: Free 
Illustrated Catalog - Fast Service - Large 
Selection - Visa/Mastercard - (816) 254- 
0242 - KRAUS, Box 7850-N, Independence, 
Missouri 64053. 


WINE FOR PENNIES! roof, cheap, 
delicious, easy. Kitchen arent Cot 
plete instructions, $5.00. Collins, 4 Adnan, 
'ampbell, Missouri 63933. 


SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


INCORPORATE without Legal Fees! 
Free Booklet Tells How—Includes Forms 
—Call Now: (800) 345-CORP. 


GOV'T SURPLUS 


Autos. . Vans. .. Boats. Airplane 
Surplus Bargains .. 
“Nationwide Sales Directory . 
posal, Box 19107-FR, Washington, DC 
20036. 


DRUG RAID SEIZURES! Buy dirt cheap. 
Cars, houses, boats, computers, furniture. 
Free Details: Surplus: Box 4309-YG, West 

‘ovina, CA 91791. 


DRUG RAID SEIZURES! Buy dirt cheap. 
Cars, houses, boats, computers, furniture. 
Free Details: Seizure: Box 4309-YG, West 
Covina, CA 91791. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 

, Rings, Diamonds, ches, Si 
Platinum. Mail Articles Today. Free 
with Information. Chicago Gold & 
cious Metals, 10 S. Wabash, Dept. 1057, 
Chicago, 60603. 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934, We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602 


JEWELRY 


(CLOSEOUT Jewelry. 55e dozen (Catalog 
25e). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 


DIRECT fro: ie BAHAMAS Fashion- 
able Conch Shell Pendant 1935 2 115 
Dept. 3, Box N-4126, Nassau, 


Bahamas. 


BOOKS & MAGAZINES 


LEGAL FEES EXPOSED! Save $$$$'s. 
Write Esquire Press, 547-86 Street, Brook- 


lyn, NY 11209. 
PERSONAL 


GOT BAD CREDIT? Credit building sys- 
tem that also builds you up a credit line into 
the thousands. pm used by many real 
estate investors. For complete, step by step 
instructions, send $15 (money orders only) 
to: Steven Coffey k 32 Samoset Ave., Nan- 
E Beach, 0204: 
IGREES, High School Di- 
goma Au ‘Authentic look looking. Free Catalog. 

lational Certificate, Dept. PS-135, 210 5tl 
Avenue, New York 10010. (718) 768-6803 
Ext. 100 (24 Hours). 


EYEGLASSES 


READING Low Prices, 
Free Catalog And Instructions. General oe 
0688. 


tics, 14S Rogues Ridge, Weston, CT. i 
ELECTRONICS 


HIGHLY SENSITIVE, Ultra-small trans- 
mitters (bugs). Catalog $2.00. Cony elec- 
tronics Distributors, P.O. Box 4172, 

ringfield, IL 62708. 


HUNTING & FISHING INFO 


BEEMAN SUPER POWER ADULT AIR- 
GUNS, Fine Firearms, Magnum Slingshot. 
Guaranteed best prices for very finest. Un- 
excelled power yes, but more importantly; 
unequalled accuracy, trigger action, dura- 
bility, ownership pride. Largest US. sales. 
$1 Lifetime Repair Policy. Mention code 
PSC for Free Airgun Guide/Firearm Infor- 
mation. Add $1 for fast mail. Beeman, 
3440-PSC Airway, Santa Rosa, CA 95403, 
(707) 578-7900 (24 hours). 


TELEPHONE 


SCIENCE PROJECT—BUILD YOUR 
OWN TELEPHONE kit. Incorporating 
phone company parts; Touchtone $29.50, 

Ise sah ) $19.50. Plus $2.50 postage 


Ve 


& handling. Pa. residents add 6%. Send pay- 
ment to TE. Co., PO. Box 6-5, Simpson, 
PA 18407.. 


RUBBER STAMP 


Order "CUSTOM MADE" 


RUBBER STAMPS 


UP TO 4 LINES only $995 
(Max.30 letters per line) 


FAST SERVICE - Your Order Shipped in 5 days! 
QUALITY Stamp Mty. Box 35514-S, Tulsa, OK 74153 


SPORTING GOODS 


TUBEING EXCITEMENT AT ITS BEST! Perform tube tricks never 
possible before! Ski front & back barefoot Ihe easy vay. Al 
WITH A NEWLY DEVELOPED PAT PEN. SKI DEVICE. For plans 
& information on: boat set up. ski drwng. Tubeing & bare- 
foot instructions. (from nationally rated instructors). and 
Tee shirts 
Send $5.00 and Address to 
HYDRO TOOLING. PO. Box 116 
LEAVITTSBURG, OH 44430 


Eod 


(ALLOW 2:3 WEEKS FOR DELIVERY) 


COINS & CURRENCY 


Imagine! You'll receive a Grab-Bag Assortment from 

E—-r] including thousands of scarce and rare 

up to 2000 years old. Each assortment guaran- 

E to catalog up to $20.00 or more! PLI S our 

isome Mluated 32 page Guide, Catal 

Us, Sav Seca en nd other exciting on 

to buy. Mail name, address 
pn aed Insured delivery to: 
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Product Information 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 


ADVERTISEMENT SS 


companies. The convenient order form will save you time and post- 
age. Orders will not be processed unless accompanied by the $1 


handling fee. For your safety, please do not send cash. 


chase of a variety of products or services offered by these dependable 


601 Anatomical Products The Anatomical 
Chart Co.'s 240-page brochure contains the 
world's largest collection of innovative and ed- 
ucational products on health, anatomy, and 
science-related topics. $1 


602 Personal Computer Tips In its detailed 
color brochure, CompuServ tells how to ob- 
tain access to America's largest information 
service. Its data banks include news wires and 
financial information. Free 


603 Kit Furniture — Craftsman's Corner's 
Classic Oak kits offer roll-top desks, file cabi- 
nets, dining rooms, and bedroom furniture, 
plus a broad range of oak accessory kits at af- 
fordable prices. Limited woodworking skills are 
required. $1 


604 HobbyistCatalog Edmund Scientific's 
80-page catalog contains over 1,200 products, 
including telescopes, magnets, weather instru- 
ments, high-tech toys, solar equipment, fiber 
optics, and ideas for science-fair projects. Free 


605 Fishing Boats The Fisher line of alu- 
minum fishing boats from Mercury Powerboat 
are completely rigged and ready to go, includ- 
ing trailers. All are powered by dependable Mar- 
iner outboards for the finest fishing systems 
on the water. Free 


606 Most Popular Home Designs This book 
from Home Planners contains 360 time-tested 
home-design winners in all types and styles 
for all types of budgets. Every design show- 
Cases a simple-to-follow floor plan, one or more 
exterior renderings, and explanatory text that 
highlights the plan's major features. Blueprints 
are also available. $9.95 


607 Pool Cleaning A full-color brochure 
from Kreepy Krauly USA uses photos and facts 
to demonstrate how its Automatic Pool Cleaner 
eliminates hand cleaning, keeping in-ground 
pools clean automatically. Free 


608 Wood Finishing This revised edition 
of Minwax's 30-page finishing guide is com- 
plete with time-saving tips and easy how-to 
instructions. Learn how to beautify and pro- 
tect new wood and restore old wood to its orig- 
inal beauty. Free 


609 Products for Cars and Homes The 
"What's New For Home and Auto" catalog from 
Progressive Energy describes a wide range of 
innovative automobile and home-security prod- 
ucts. Free 


610 RadialTires A full-color brochure from 
Riken Tire describes its complete line of ra- 
dial tires and aluminum modular wheels for 
high-performance automobiles. Free 


611 LubeTips The “Lube Tips" brochure 
from Rislone Engine Treatment answers many 
commonly asked lubrication questions with in- 
formation gathered from lubrication consul- 
tants, refinery technical reports, Rislone Racing 
Teams, automotive service shops, and mechan- 
ics. Free 


612 Concrete Cleaner A brochure from 
Sakrete Products features Fade, a remarkable 
concrete cleaner that dissolves unsightly grease 
and oil stains. Fade penetrates the concrete 
or cement surface for deep cleaning. You sim- 
ply scrub away the stains then rinse to im- 
prove the appearance of your home or office. 
50e 


613 Woodworking Catalog The new 84- 
page catalog from Shopsmith is filled with a 
complete line of woodshop items for layout, 
sawing, and finishing. The catalog also con- 
tains a complete educational section and a 
listing of store locations nationwide. Free 


614 Solariums Discover the wonderful 
world of solariums with Sunshine Rooms’ eight- 
page full-color brochure detailing the three dis- 
tinct designs of the Horizon II, the Sundance 
Il, and the Jamaican Il. Free 


=FILL IN COUPON AND MAIL TODAY = 


POPULAR SCIENCE P.O. Box 5131, Pittsfield, Mass. 01203-5131 
Note: PoPuLAR Science Massachusetts address is for Product Information only. 


Please send the items checked below. | am enclosing $1 handling charge (any 
number of items per coupon) plus amount required for priced items. Orders will not 


be processed unless accompanied by the $1 handling fee. Do not send cash. 


615 Construction Estimating — Techsonix 
Corp.'s full-color brochure of computerized ' 
take-off and estimating systems for the con- 
struction industry includes hardware and soft- 
ware for take-off and estimating, steel and 
wood framing, topographics, concrete, and 
landscaping. Free 


616 Home Comfort Tempstar offers a 16- 
page guide about its energy-efficient furnaces, 
heat pumps, and central air conditioners. It 
explains industry energy ratings, how the sys- 
tems work, and how to maximize savings. Free 


617 Wood Finishing The color guide from 
United Gilsonite Labs has tips on wood fin- 
ishing, refinishing, and special stain effects. 
The guide provides how-to information for all 
phases of the wood-finishing process—from re- 
moving old paint to choosing and applying new 
stain. Free , 


618 Engine Treatment U.S. Auto-Tech's 
new full-color car-care catalog describes its 
line of unique engine and gas-saving products. 
Also featured is the Carnauba car wax that 
comes in colors: KolorKey comes in 10 differ- 
ent colors, including burgundy, silver, and light 
blue. $1 


619 HotSpring Spa Watkins: new 18-page 
“Guide to a Better-Built.Spa' introduces five 
models to choose from—all portable, self- 
contained, and fully insulated for maximum 
energy efficiency. Also included in the guide 
are answers to frequently asked questions. 
about spas. $2 


620 Electronic Level A brochure from 
Wedge Innovations describes its SmartLevel 
recalibratable digital electronic carpenter's 
level. SmartLevel measures all angles with up 
toYio-degree accuracy and is able to automati- 
cally calculate percent slope and rise over run. 
Free 


POPULAR SCIENCE JUNE 1989 


1 AM ENCLOSING 


D 601 $1 o 605 o 609 0613 0617 $— — — tor priced items 
11602 0606 $9.95 610 0614 0618 $1 1.00 

1603 $1 t 607 Den 0615 619 $2 aaa lacie 

t 604 t1 608 t 612 50¢ 0616 t 620 s. TOTAL REMITTANCE 
Name (please print) 

Address City & State Zip 


Please send check or money order made out to PoPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks’ delivery. 
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THIS COUPON EXPIRES AUGUST 31, 1989 


INTRODUCING THE PLYMOUTH VOYAGER. 


A 2.5 LITER TURBO, 
SEVEN PASSENGER SPORTS CAR. 


IT TAKES A TWIN BALANCE SHAFT ENGINE, 

OPTIONAL TURBO WITH A 0-60 TIME OF 9 SECONDS 

ao) BETTER PERFORMANCE THAN ANY OTHER MINIVAN, 
FRONT-WHEEL DRIVE, 7/70 PROTECTION 

AND CAR POOL BRAGGING RIGHTS 

TO DELIVER WORLD CLASS SATISFACTION. 

THE 1989 PLYMOUTH VOYAGER TURBO. 


ome PLYMOUTH EE 


00 mis Sae capy ind wayne em py SATISFY THE CUSTOMER maun 


d 
BUCKLE TAA SAFETY, 


Po e in for r7 on cn ome: anda og inst ouf 


Introducing the Xap Shot™ camera from Conon. It takes 
pictures you can see instantly, right on your own TV. 

There's no film—and no developing. Canon Xap 
Shot uses a 2” floppy disk that records 50 
xapshots. Xap it. Then show it. Big and beautiful. 
For everyone to enjoy. 

Xap Shot connects right to your TV. In fact, it’s the 
z only camera of its kind that doesn’t 
J need a playback adopter. If you don't 


like on image, you con erase it and record 

a new xapshot 

Xop Shot is advanced high-band still 

video technology. But you don't need on 
advanced degree to use it. With program auto 
exposure, auto flash, auto white balance and a self-timer, 
taking a xapshot is easy. That's what makes it the Canon Xap Shot. 
Finally, photography meets the video generation. Xap Shot. See it at 
your nearest authorized Canon dealer. 


Canon 
XAP SHOT 


Photography for the video generation. 


Conon U.S.A. Inc.. One Conon Plazo, Loke Success, NY 11042 
© 1989 Conon U.S.A. Inc TV image is simulated. 


